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N encomium on the * FEY and LETT of 
Arithmetic would, in this place, be vain and idle. 
The world is already abundantly ſenſible of the worth 
and importance of this noble art. All, then, that ſeems 
neceſſary by way of preface, is to give ſome ſhort ac- 
count 4 the following Treatiſe, and point out the im- 
provements the reader may cFpolh to meet with! „ % 
uſing i 1 5 _— 

And, in general, 1 perſuade myſelf it a be found = 
fully to anſwer the title-page ; the properties of numbers 
being exhibited in a clear og inſtructive manner, and 
the whole theory built on firſt principles; that is, on 
axioms, or ſuch propoſitions as are ſelf-evident. The 
rules of operation, deduced immediately from the theo- 
ry, are conceived in a few expreſſive words, and illu- 
ſtrated by a great variety of ſuitable. examples. Care 
too has been taken to range things every where in ſuch 
order, that what is prior Paves the way for what 1 is to 
follow. AP N 

By connecting things in | this manner, the rugged ooh TY 
is rendered ſmooth, and the learner will proceed with _ 
pleaſure from What is more ſimple, to what is more 
complex; and riſe by eaſy ſteps from the loweſt to every 
ſuperior part of the ſcience. And to furniſh him with 
materials for exerciſe on every branch, and at the ſame 
time fave labour to the teacher, ſets of vowrought enam. 
les, with their anſwers, are inſerted in all places where 
A this appeared to be any way neceſlary, or of advantage. : 
hu, to be more particular : ET 


Tris 


1 


vi PREFACE 


Tears Treatiſe begins with a G 1d ion; 3 


wherein Arithmetie is defined, its limits ſtated, and the 


reader taught to diſtinguiſh between Arithmetic, and the 
practical purpora to | WI its e may be ap- f 


plied. 


TAE Work t 77 is divided! into Three Parts, under the 5 


4 titles of Arithmetic . Decimal, and Practical. 


Is the Firſt Part, Notation | is explained, the various 
kind of numbers deſcribed: and the axioms, or firſt 
principles, laid down, on which are founded the theory 
and rules of operation. Addition, Subtraction, Multi- 
plication, and Diviſion, are taught at full length, with 
all the modern improvements, and the reaſon of the rules 


_ every where aſſigned. 


The properties of proportional numbers, or r numbers 
in geometrical proportion, are briefly pointed out; and 
thence is derived the Rule of Three: In which a ſimple 

and eaſy method of ſtating the queſtions is laid down; 

whereby the puzzling diſtinction of direct and inverſe is 
| precluded, or rendered needleſs, and the multiplicity of 


rules uſually adhibited on this head, is. avoided. Nor is 


this method confined to the ſimple Rule of Three, but 
extended to the Rule of Five, Seven, Nine, Eleven, & c. 
The doctrine of Vulgar Fractions, and the rules of Prac- 
tice therewith connected, are delivered in a way pie 


and complete, without N 


: Tus Second Part contains Devinat Arithmetic, or ihe * 
doctrine of Decimal Fractions. Here the origin of de- 
cimals of every kind, viz. finite, repeating, and circula- 
ting, is inquired into, their properties pointed out, and 
deſcribed at large; the various forts and ways of redue- 
tion are minutely explained, and properly exemplified ; 
5 Complete tables too are conſtructed for converting the 3 
parts of! integers to decimals by * and alſo the 9 
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wertet of tables for reducing readily decimals of every. 
fort to value. In Addition, Subtraction, Multiplication, 
and Diviſion, the operations are conducted by. a; few. 
plain eaſy rules; and theſe Maltzetell: by: a copious ſet of 
proper examples. 

Some lovers of A dene Ves allegetl; that p< wry 
in treating of interminate decimals, are always curt 
and ſcanty in their explications, and leave this new 
part of Decimal Arithmetic ſo much involved in obſcuri- 
ty, as to be ſtill, in their opinion, far above the reach of 
vulgar readers. But I flatter myſelf, that all complaints 


of chis Kind will now be removed; the methods of ope- 


ration in decimals of this ſort being here ſet before the 
learner with ſuch clearneſs and perſpicuity, that one, 
though of a low capacity, may ſoon acquire {kill enough, 
not only to work examples wherein repeaters ' or circu- 
lates 3 but may even underſtand the reaſon of the 
 Procels. 

his part 8 wah a large Dei n | 
ſett ing forth the ſuperior excellency of Decimal Arithme- 
tic above every other method of numerical computation. 
Here is ſhewn the utility and conveniency of decimals in 
conſtructing tables of various kinds; how they may be 
uſed with great advantage in multiplication and diviſion , 
of duodecimals and ſexageſimals; how they often rival 
yulgar fractions in point of accuracy, and ſurpaſs them 
in point of brevity ; and, finally, that the decimal ope- 
ration is frequently the ſhorteſt and eaſieſt in the Rule of 


© Three, the work being done that way | in leaſt time, and 
with feweſt figures. | 


ITI HE Third Part contains the application of the other . 
two to practical purpoſes, in a great variety of uſeful | 
rules. Here facility is ſtudied, the  mercantile and fa- 
| ſhionable. methods of computation are introduced, and 
adapted to the ſeveral branches of commerce and buſi- 
nels, Sometimes different ways of n are exhi- 
bited, 
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bited, Ind ae dick left to the practitioner. Large 
and corteat tables on compound: intereſt and annuities 
are inſerted, with their conſtruction and ' uſes. Menſu- 
ration of ſurfaces and-folids, artificers work, board and: 
timber, c. is . in an Nee ne and at more 5 
e uſual Tength.:” « wer ud te 7 
10 the above ten 95 ſhall only WY oe many : 
things of importance, ſeveral ſmall improvements, and 
| ſome things curious, as well as uſeful, not hitherto ta- 
ken notice of, will be found ſcattered here and there in 
different parts of the book. To conclude, no pains 
have been ſpared in collecting materials, and working 
them up, with a view to render this ſyſtem of Arithmetic 
inſtructive to the tyro, entertaining to * e e 
| uſcful to the man of dane 2 
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Wer, which | is Ai er of delthitiedts; is Lan which an- 
ſwers directly to the queſtion, How many? and is either an unit, 
1 5 forks mr or parts of; an 1 55 wh, a Multicase of units. 885 


To A eta: kwvink this 1881 of butter in his alizd, the fol. 
5 5 queſtions naturally occur, viz. 1. How is ſuch a number 
to be expreſſed of written? Hence we have Notation. 2. What 
is the ſum of two or more numbers? Hence Addition. 3. What 
is the difference of two given numbers? Hence Subtraction. 8 
4. What will be the reſult or product of a given number repeat - 
c or taken a certain number of times? Hence Multiplication, 
F. How often 1 is one gven number contained i in another? Hence . 


M Diviſion: 
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The theory, or ſpeculative part, treats of 
the nature and affeQions of numbers, and this is properly 
ſeience. The practical part conſiſts in the application of the 
rules gathered from the theory to the ſolution of queſtions or 
15  þiobletns 3 and arithinette * this 1 is rightly termed an | 
off, 


„5 15 . | Theſs . 


N. 
INTRODUCTION. 


Tbeſe five, VIS, Notation, Addition, Subtraction, Maltiph« 
cation, and Diviſion, are the chief parts, or rather the whole of 
arithmetic. Every atithmetical operation requires the uſe of 
ſome of theſe, and nothing but a proper mixture bf them is nes by 
Pant in any operation whatever; and, by + an Arabic Joris 8 
theſe are called the Ne orcas 


Tele ey he fit coiared! to the five mechanie powers, 
which, variouſly combined, produce engines of different forms, 
and of amazing force; ; and which, at firſt ſight, are apt to ſtrike 
us with, ſurpriſe; but, upon examination, their effects are all 

found to flow from A proper combination of the; ſimple powers. 
In like manner, we meet with a great variety of complex arith- 
metical operations, curious calculs, and aſtoniſhing ſolutions, 
5 which yet are all effected by age ee of the 1 ; 
0 ne of the MET 


of 


dere en computations are neceſſiry almoſt in every affir3 : 


. ſubject! to which: they a are applied. Arithmetie i is, A e to II 5 
maoſt of her ſiſter arts and ſciences; and while ſhe. 18 employed ; * 
their ſervice, ſhe muſt be under their direction, and obſerve the 

laws they preſcribe, Thus, the calculation of a ſolar or lunar 

eclipſe is performed by numbers; but the operation 18 directed , 
by the precepts of aſtronomy: a reckoning at ſea is wrought by 
numbers; but the ſteps of the work are conducted by the rules 

of navigation: the contents of a caſk i is caſt up by numbers; but 
the art of gauging guides the operation : the perpendicular . 
height of a hill is computed by numbers; but it 18 trigonometry 5 
Del that a dur the 5 manner af their application. 1235 5 
"Phe canons * 1 50 ee at bs in 5 
ſciences, are not to be reckoned arithmetical rules: no rule is 
to be eſteemed ſuch, but where the operation entirely depends 5 


on arithmetical briveiples, and pape Nieden any foreign ag ; 
. or direction. Þ eg goo 


* F 4 . 3 a 
: 
. 4 + K 


5 7 Soi the — hs of 1 PE SY 18 Sa the 5 
=P rule of Three, with its numerous train of depehdents, „ſuch as, 


FFF Fellowſhip 


INTRODUCTRON 


_ | 
die, de rale of, Felle, Intereſt, Annuities,” Allgation, 
WW Exchange, Barter, c. The doctrine of proportion is deliver- 


ed in the elements of geometry. It 18: "Euclid, bib. 6. prop. 16. 
who demonſtrates,, that if four quantities be proportional, the 
reQungle, or product of the extremes, will be equal to that of 


ration. For. the like reaſon, Involution and Extraction of roots 


theſe heads. It remains, then, that the five parts of which the 


n 
1 
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3 and inexhauſtible. 


5 > * 1 
— 1 wo * * 
_— 


this any fault: authors are at liberty, and in the right, to ſtore 


its operations to 1 or ufa . . 


6 is, the rules of operation in addition, ſubtraction, multipli- 


l 
1 


the means: it is this property of proportionals that gives birth 
to the rule of Three; ; it is this that directs the arithmetical ope- 


are no arithmetical rules; z.1t is algebra that teaches the manner 
of theſe operations. Reduction and the rules of Practice are 
likewiſe to. be exterminated ; as alſo, addition, ſubtraction, Oc. 
of the parts of integers, ſuch as, ſhillings, pence, farthings, | 
ounces, &'c. The ſtatutes of a country, with reſpect to coins, 
weights, and meaſures, preſcribe the method of operation on 


; algorithm confiſts make the whole of arithmetic : here the limits 
of this ſcience are to be fixed, e it would prove epdlels 


Aae it is, at Wie on 6 ah tk ubie g pe 8 ; 
theſe bounds : they frequently introduce into their printed trea- 
tiſes all the rules excluded above, and ſeveral others. Nor 1 is 


their writings with all ſuch numerical operations as may be uſe. 
ful to the public. The only thing blameable in their conduct is, 

their not ſtating the limits of the ſcience, and teaching their 
readers to diſtinguiſh betwixt arithmetic, and the 9 of 


The neglect Kea taken notice 3 kink A 9 with this 1 
remarkable conſequence, that vulgar readers have generally miſ- 
taken theſe adventitious rules for parts of arithmetic; and as 
they obſerved new rules publiſhed every now and then in new 
books, they were apt to imagine, that arithmetic admitted '" 
no heute and could never be attained't to "IE oe of perfection. by 


 Arithmetio, as a n ſeience, ought to be ber own rules; 


cation, and diviſion, both of me and on; 3 but this is 
* all; 


8 
1 
. . 


v*; 
4 


9 1NTRODUGCEION. 


all; to tinploy her in demonſtrating” the rules borrowed from : 
other arts and ſciences, would be vain and fruitleſs, An at- 
termmpt of this kind Wold be making her act dut of ſphere; and 
putting her upon an office the, is by no means fit far. Numeri-. 
cal demonſtrations. are ſuccesfully applied to ſubjects purely a- 
rithmetical, and they can be carried Httle further. The proper 
demonſtrations of theſe foreign rules ate only to be had from 
geometry, al gebra, or ſome other branch of ſeience; and as theſe 
are much beyond the reach of the young arithmetician, he can- 
not at preſent expect entire ſatisfaction on this head, but muſt 
wait with patience, till, in the courſe of his cken k he come to 5 
be e with the ſuperior ſciences. - 1 
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The Thoving hls is dehgved as 2 rations” and at the 
fame time 3 practical ſyſtem of. arithmetic; WWerein the five 
parts of this ſcience are fully but ſuccinctly handled, and all the 
arithmetical rules numerically demonſtrated. The adventitious 
rules depending on other ſciences are likewiſe explaitied, and ex- 
emplified in the way that appears beſt for anſwering the pur- 
poſes of the merchant, the accountaft, and mechanic. Some 
fe things too are introdybed 125 "he ORIENT of Tay ſcholar | 
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CHAPTER E 


T3 3 N 0 9 A ®. 5 7 N. 
Nerene: is that part of arithmetic which explains the Set 
of writing down, by characters or fymbols, any number ex- 
preſſed in words; as alſo the way of reading or expreſſing, in 
words, any number given in characters or s. But the firſt 
of theſe is properly notation, . and the laſt 15 more ulually called 15 
nume ration. 5 
The ancient Romans, for this purpoſe, made choice of a few of 


989 


1 N | the letters of their alphabet; and this is called the /zteral, or Ro- 


man notation. This way is ſtill of conſiderable uſe, and neceſſary 
to be underſtood. But the method which now prevails, and is 
practiſed over a great art of the known world, is effected by cha- 
raters or ſymbols, called figures ; ; and | is nag Agurat votatian, or 
nalation of numbers by figures. _ | 
The things then proper to he 6 in this chapter ar are, 1. 
The literal or Roman notation. 2. The figural notation, 3. Nu- 


meration, or the way of reading numbers. 4. Deſcriptions of the 5 


kinds 5 {ſpecies of numbers. 5. Arithmetical principles, or axi- 
oms., 6, The ſignification of ſuch characters as are ſometimes ufed © 
for ENTS fake. 7* Some praftical queſtion . 


L O72 ray 1. The Roman Notation. 


„The Niter uk by the ancient Romans, in LEO notation * TH 
numbers, wete only theſe five, C, I, ds „ X.; 3 whole values ad 
order are as follows: ' - = 


One, Five, Ten, Fifty, An hundred, Fire bre A thouſand. 
CE HI 8 


By the 0 or combination of N they expreſſed any. 0. 8 
rber number, according to the following rules: os 
I. The repetition of a letter repeats its value. 5 
Thus, II fignifies two, III three; and XX twenty, xxx chir 
ty; and CC two hundred, CCC three hundred; M. 
II. The's annexing a letter of a lower value to a letter of a high- 5 
er value, adds their values, or denotes their ſum. 
Thus, VI fignifies fix, VII ſeven, VIII eight; and XI denotes 
eleven, XII twelv e, XV fifteen, XVI busen; god LV r. 
| ye A 3 LX 


— 


3 NOTATION. 3 
LX ſixty, LXX eve LXXX ener, wa cv one hundred 
and five, CX one hundred and ten, CL one hundred and fifty, 
CLV one hundred and fifty. five; and 10 ſix hundred, IOC ſe- 


ven hundred; and CIO one thouſand Hive blinded CIO, ioc 


| 85 thouſand ſix hundred, DD one ed ſeven hundred, | 

5 | 
III. b prefixing : A 3 dre a lower 29853 to a letter 1 a | high- 
er value, ſubtracts their values, or denotes, their, difference. 


Thus, IV ſignifies four, IX nine, XI. forty, XC ninety, 10 
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F vinety-nine, . 


IV. The annexing of 9 to 5 amber of 0 makes, its mips, 
6 * greater. 


Thus, 19D nonifies 6 five e * 5 1999 fifty W 
V. The prefixing of C, together with the annexing 8 OY to e 


number CID makes its value ten times greater. Mun 
6 Thus, cc genotes t ten thouland,, and cce1999'% an bpb 
; Honda 


Wan K [TEEN 


The ancients, as Pliny obſerves, carried this kind of notation” No. 
f higher. If at any time they had occaſion to expreſs a greater num- 


deer, they did it by repetition; thus, CCI, Cc 00 Genified 
two hundred thouſand, and eee de- 


128 EF noted three hundred thouſand, Wes. ot yogony nod oy off Er 
> Romans, in later times, esd of 10 n D; git ab inſtedd_ 
: F CID they introduced M. Bs SLIP ee THOR 


They likewiſe ſometimes ET: covlabd by a line ara g. 
5 ver the head of numbers. Thus, III ſignifies three. : thouſand; V 
five thouſand, X ten thouſand, "ifs i fixty thouſand, C an — EL 
| thouſand, M a thouſand thouſands, or a million, MM two mil- 5 


lions, „ 
In ſome editions of Ceſar 8 Commentaries we. find. 0 od; In 
| ſtead of CID» to ſignify a thouſand. fl3 010 919597 FI a 


Avy thing further neceſſary to be 3 in the bes notation. 
may be learned from the following. table; in which, with a view, 
to exerciſe the learner, . as well as for the Take of brevity, 1 have 

choſen to apa uy e 1 05 the wed mutabers wy: hignres, ra- 
ther chan werds. Ht: eee 10 1306 root en 
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9, C. or MC. * 5 | — $0) PIs 

s TE CIO, CC. * MCC. c. 
XVIII. ns Tel 18 MM. or 1 5 . 


XVI. . = — | 
XIX. — — 9 MMM. or II. — N ee 


| hee * — MM NIN. IL. or TV. Tue — 
SIX ie oe Þ 100. or . = — HE 
XXIV. or XXIII. 24 | bout or r VIE. 5 „ 


27 


r DMM. or TE ' RES 5+: Bog.” 


;.þ CCIDAM. or XT. . ee e | 23,000 © 
Pq Cc NM. or KT Ge. N 12,000 
1990 or T. ay phe — ; $0,000 
IOM. or LI. T; ͤ — 5, ooo 
IoOoOMM. —— Ke? — — 6325000 
CCCI333. or ͤTico, ooo 
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1 An unit, or unity Yo. 18 ikke de bo which any Wb is called i 
one 6f its kind.” TN is the firſt number; and if to it be added an- 


a + unit, we ſhall have another. number, called two; and if to 


tbis laſt another unit be added, we thall have 'another number, 


called three; and thus, by the continual addition of an unit, there 


will ariſe an infinite increaſe of numbers. On the other hand, 1 9 


from unity any part be ſubtracted,” and again from that part an- 


other part be taken away, and this be done continually, we ſhall 


have an infinite decreaſe of numbers. 
But though number, with reſpect to increaſe and tecrtiiſe, be 


a infinite, and knows no limits; yet ten figures, variouſly, combined : 


by kreten, are found ſufficient to e any number whatlocver. 


A4 3 Theſe, | 


1 ec. or in 5 9 85 — „ 10.08 "0 


1 9 


66% e Ate 
Theſe, with the methe notation by them, were originally. 
vented by ſome of the n nations, Probably the Indians; hk 
terwards improved by he Krabians; and at laſt brought er 
Europe, particularly inte Britain, wen tenth and twelft 
century. From the ten fingers of the Hands, en Which it had been 
uſual to compute numbers, the figures were "called er., Their 
form, order, and Value, are as folſo css 

T one, an unit, or unity, 2 two, 3 three, 4 four, 5 five, 6 fix, 
17᷑ ſeven, 8 eight, 9 nine, o cipher, nought, null, or nothing. Of © 

' + theſe, the firſt nine, in contradiſtinction to the cipher, are called 

e 5 ; Jgnificant figures, 275 25 ; . I 8 RN. 55 N 36% . . 

I hbe value of the figures now aſſigned is called their fonp/e value, 
adädäͤk'élꝛãzXs being that which they have in themſelves, or when they ftand 

alone. But when two or more figures are joined as in a line, the 
figures then receive alſo a local value from the place in which they 
ſtand, reckoning the order of places from the right hand towards 
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Firſt place. 
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place. - 
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Tenth place. 
Ninth 
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Twelfth 
Eleven 
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Seventh 


xth 
Fourth 


A Third 
'xI'Secon( 
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A figure Pere, in the firſt place has only its ſimple value; 


. 


2 


but a figure in the ſecond place has ten times the value it would 
have in the firſt place; and a figure in the third place has ten 

times the value it would have in the ſecond place; ant univerſally 5 

a figure in any ſuperior place has ten times the value it would 
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have in the next inferior place. 

Hence it is plain, that a figure in the firſt place ſimply fignifies 

ſo many units as the figure expreſſes ; but the ſame figure advan- 

| + ced to the ſecond place, will ſignify ſo many tens; in the third 

place, it will ſignify ſo many hundreds; in the fourth place, fo 

many thouſands; in the fifth place, ſo many ten thouſands; in 

„ the fixth place, ſo many hundred thouſands; and in the ſeyenth - 
pPlwKhzace, ſo many millions, Ge. Thus, 7 in the firſt place, will de- 

note ſeven units; in the ſecond place, 1885 tens, or ſeventy; in 


g tbe gg place, ſeven hundred, in the fourth place, ſeven thou- 
Every. three places, reckoning from the right hand, make a 
FFC ft hl pats 
termed units and thouſands by turns; the middle figure is always 
tens, and the left-hand figure always hundreds, But here ob- 
ſerve, that the right-hand, figure of every half. period, properly 
and ffridtly Jpeaking, is always units; for the place e, | 
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l „ 
bes expreſſed at more length, ig tatmed ads of bo), 
ore units place of thouſands ' EE Oo 5 
dies half-periods, or fix places, make a full period; and the 
periods, reckoning from the right hand towards the left, are titled 
as follows; vz. the firſt is the period of units; the ſecond, that of 
mmi the third is titled bimillionc, or Ballions; the fourth, tri- 
 mitkons, or trilkons ; the fifth, quadriitzons; the ſixth, guintilliong; 
the ſeventh, fexti/hrons ; the eighth, /epriliions ; the ninth, oil. 
lone; the tenth, nonilliont, Oc V 
Half periods are uſually diſtinguiſhed from one another by a 
comma, and full periods by a point or colon; as in the table fol- 
JJ e fo ou $4 


4th Period. 3d Period. 2d Period. ft Period. 
Trillions. Billions. Millions. 


o Hundreds. 5 


5 


ds. 


Ten thouſands. 5 ES 


tw Thouſands. 


1 
13 
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Hundreds, . 
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d lands: 


va Fen thouſands. 


sdred thouſan 
wr Thouſands, S 
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indeed thouſands. 48 


I Ten thouſands. 
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Un. 


Men thouſands. 
8 
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Thouſands. 


w vw 


o Hundreds. 


O Units. 8 


"2 Aud 


O Hundred thouſands. 


Hundre 


I» 


O 
Su 


Hu 
S cf 


8 


* 


= 


. # - 


Fhe table may be expreſſed in a 


_ __ Billions. Millions Units. 


WO CXM.CXU : TRM,CXU : TEMCXU : TEM,CXU. . 
96 4% A5 : $.13,709. : 237,394 3: 6,38,0.40. 


—_ 


Trillions. | 


. 


From the table it is obvious, that though a cipher ſignify no- 
thing of itſelf, yet it ſerves to ſupply vacant places, and raiſes the 
value of ſignificant figures on its fe hand, by throwing them into 
higher 1 Thus, in the firſt period, by a cipher's filling the 
place of units, the figure 4 is thrown into the place of tens, ang 
| ignifies forty. And a cipher likewiſe ſupplying the place of hun- 
dreds, the figyre 8 is advanced. to. the next fn place, and fig- 
nifes eight thouſand, Gg. But a cipher does not change the va- 
lue of a ſignificant figure on its right hand. Thus, 07, or 007, is 
the ſame as 7. : 1 oy +, N 8 ah 4 | 1 13 f . 
From the table it likewiſe appears how any number expreſſed in 


"I. 


Wound ˖ „ 


8 wha may be written) une; in the ing of * "2 
. 5 ig 57 oo REY e ee e e © 


. 
948 . 
; * WIS . 4 
= 8 F * # EH OT a — % 
«32 $7. | , * 5 * N 9 5 "7 : 
0 $.:x + * , i * 7 * 162 1 . 5 
| 7 Wd + » HE! 1 1 Ss 3 * 1 ; * . 1 
- ** x z 5 , $1 & > * R [Eat 14 "a 4 ' * a. EL 4 K # : ” 
- 
” > » 


2 4 — bode _ wb 44 4 

pe "2 — = 

—— m4 ; — —— 
— mine — * — — 


| Nine . and eighty en millions Ft 4 
| Forty-five millions and ſeven hundred thouſand 
Six millions four hundred and wärt ztengtbent | 
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Eight hundred and five thouſand, and nine 
5 eee eee and ten n 1 7 


Five thouſand and four „„ 
Four hundred and n — 


ot ex, CXVU : M, cx. 


NovtaTION. 


ft . 7 35 71 þ 25 
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en at "het le hand; 097 Ko hee 1 the 8 5 8 


: every, figure in ſuch place and period as the verbal expreſſion points 
N mh ſupplying the omitted de, wich Appetee ee . 
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Notts Akt mumerdticn are ſo nearly lied, that lie vhs. un- 


derſtands the former cannot. fail ſoon to acquire the latter. The 
method of reading numbers when expreſſed by letters, is ſufficient- 
ly clear from the table ſubjoinęd to the Roman notation; and the 
Way of reading any number expreſſed by figures, may be eafily 
learned from the table of the figural notation; in the Wong. of 
8 Which obſerve the . 


R . 


| Beg at 9K left 4. and a toward che ay. to 
the ſimple value of every Agüre join the name of its place, and 

conclude each period by expreſſing its title, PLAT where e 
the e e follow. 5 „ | 


Stn : ok 1 33 * 25 5 1 5 * n 3 
Millions * Units. l „ „„ +4 23130668 


1751 Nine nd millions. 5 5 
Iseventy.-eight millions and nine thouſand.” | 
Four millions and eight hundred. Rar 
Nine hundred and three thouſand and fe. : 
Twenty thouſand and thirty- fou. 
Eight thouſand four hundred and Wen 
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ſures 6, 9, or 12. 
An even number is that which is theaſurea by 2, 'or which 2 
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N. B. The name of the unit's place, in all periods, had the fitle | 


of the Nerd Period, are eee * or AE rarely 
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1. ee of. the 7 or poets 4 Wks" Po 1 


The e of numbers are very various and HAYES but, in 
this place it will be ſufficient. to deſcribe ſuch as appear moſt uſeful | 


and necellary ; ; Fe. thoſe that. will occur in the enſuing 


treatiſe. \ 5 
1. An integer, or whole number, is an unit, or r any multitude of $ 
units; a5 1% 7 40 100, 125. ok LV 


ow fraction, or broken number, i 18. any 8 IE or parts of an unit; ; 


and is expreſſed by two numbers, which axe ſeparated from one 
another by a line drawn betwixt them; the under number being 
called the denonunatar, and. the e one the e 5 the 
fraction; as 4, 4, 7 „ mY lk 
5 mit number i 18 an integer with a fraftion joined t. to it 5 as 
44, 15, 4 


An der 15 laid to "ntafare another auntber, when it is con- 


e in that other number a certain number of times, or when ir 
divides that other e F remainder. Thus, 3 mea- 


\ FT 


divides without any remainder 1 8s 2,4, 5, , 2"? 


6. An odd number. i 1s that which 2 does not meaſure, or Which 
cannot be, divided | Þy two, without a remainder; 3 25 I, 3, Ss T 9, ö 
A 5 
. prime Ae is that which unity, or igel, only meaſures; 7 
as 4 35 7 + 13, 17, 19. 19 5 
8. A compoſite number. is that which] is bales by ſos other, | 


n!mber Tom” ſelf, or unity; 3 as 12 Which! is s meaſured Dy: 2, 3, 4, 


or 6. 


9. Numbers are called Ae to one becher, when unity only 
meaſures them. Thus 13 and 36 are 1 to one another; 5 tor | 
no number, except unity, meaſures both. 8 : 
10. Numbers are called compgſite to one r 7 bans 5 
number, beſides unity, meaſures them. Thus 12 and 18 are com- 
poſite to one another; for 3 or 6 meaſures both of them. 
I. A number which meaſures another is called an aliquot 807. 65 

of that other. Thus Gi is an aliquot part of x9, and 3 of 12, and 0 
2 


of 20. 


13. A number 1s called an aliguant part = another, when it 


712505 not divide . other without a remainder. Thus 7 is an a- 


guani of ©. IBS 3 | eee ee 
e 9585 14. Two, 


12. The ne? e or which” contains the aliquat part 


A certain nuttiber of times, is called a multiple of that algo part. ET 
] Thus 18 is a multiple of 6, and 12 of 3. 


A 


8 Nee wma 
14. Two, three, or moge numbers, which, multiplied together, 
produce apather number,” are called the compenent party of the 
number produced. Thus 3 and 4, or 2 and 6, are the companent 
parts of 12; and 2, 3, and 4, are the component parts of 24. 
15. The product of a pumber. multiplied into itſelf is called the 
ſquare, or Fond power, of that number; and the number itſelf is 
in this caſe called the po And if the quatre be multiplied into 
the root, the product is called the cube, or third power, of that 
number. And if the cube be multiplied into the root, the product 
_ thence ariſing is called the b/quadrate, or fourth poxcer, &c. + oy 


4. [4 2 


v. Arithmetical Principhs or Ailbt. 
An axiom or firſt principle in any ſaience is a ſelf-evident prapo- | 
| ſition; which needs no demonſtration, The following ones flow ne- 


* + " 


2 3 
a IH 


_ ceſſarily from the nature of numbers, the manner of their natation, 

or their ſpecific properties. On them is funded the theory of * 

rithmetie, and from them are deduced the rules to be obſerved in 
every operation. „) ans ds C. 


+ 6 I. Any given number may he increaſed or diminiſhed at plea- 
ſure... ES II 1 PHOATe AL 


nor is there any number ſo ſmall, but a ſmalfe 


. a9 the tens, as ſo many units, to the next Sky e 
ws | the re- 
maiving figure of figures ors a juſt der of tens, and the right- 
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© down, and 13 carried, &'c. : but if the ſum or product amount on- 
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ly bo a ſingle digit, then the digit is ſet dow ven, and nothing is car- n 


. : . r ee 
: V. A number, by having one, two, three, &. ciphers annexed 
to it, becomes ten, a hundred, a thouſand, &c. times greater. 
| Becauſe the figures of the number are, by this means, thrown 
into higher places, thus 7 by a cipher annexed becomes 70, by two 
ciphers 700, and by three ciphers 7000, Ges . 
VI. Any number is naturally reſolved into as many conſtituent 


WE parts as it has ſignificant figures, by annexing to each ſignificant 


WE figure 4s many ciphers as there are figures on its right hand. 
= Thus 345 is reſblved into 300, 40, und 5; and 6082 is refolved 
into 6660, 80, and 2; and 50090 inte 70060 and go. 


VII. "The ſeparate value of a ſingle figure in any nw ber is - 
greater by one at leaſt, than the value of all the figures on its right 
% 888 „ 


* 


Thus, in the number: 199, the ſeparate value of 1, vis. 100, 
js greater by 1 than the figures on its right hand gg. . 
VIII. An unit is an aliquot part of every whole number, aud e- 
very Whole number is a multiple of unit: 7 7 5 
For unity medfares every whole number. 

IX. Numbers equally augmented or diminiſhed, continue to 
have the fame difſeren een. 
Let any vumbers, ſuch as 6 and 8, be equally augmented, by 
the addition of 4 to each of them, the ſums 10 and 12 will have 
the ſame difference as 6 and 8, vis. 2. Again, if from each of 
them 4 be taken away, the remainders 2 and 4 will have the ſame 
d ß RC. 


* 


X, The differente of two unequal numbers added to the leſſer, 
gives a ſum equal to the greater z or ſubtracted from the greater, 


0 leaves à remainder equal to the leſſer. 


Let 3, the difference of two unequal timbers, 5 and 8, be add. 
ed to 5, the leſſer, and the fut will be 8, equal to the greater; 
or, if the difference 3 be ſubtracted from the greater, 8, the re- 
mainder will be 5, equal to the leſſeertkrk . 
XI. None but ſimilar or like things can be added or ſubtracted. 
That is, units only can be added to units, tens only to tens, 
hundreds only to hundreds, c.; for if unlike things were added 
together, the far would be falſe. Thus, if 4 units were added to 
5 tens, the ſum would be 9; but neither 9 units, nor 9 tens, nor 
In like manner, farthings only can be added to fatthings, pence _ 
only to pence, ſhillings only to ſhillings, pounds only to pounds, 
ounces only to ounces, Oc. for if 3 farthings were added to 4 
pence, the far would be 7, but neither 7 farthings, nor 7 pence. 
For the ſame reaſon, ſheep can only be added to ſheep, cows 
only to cows, horſes only to horſes, &c.: for if 7 ſheep were add- 
ed to'8 cows, the ſum would be 15; but neither 15 ſheep, nor 15 
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| Way, and the exceſs will be his remainder. 1 

3. Hence the remainder ariſing from a number 8 by 9.5 is | 
found by adding the figures of the ſaid number. Thus, the re- 
mainder of the number 231 divided by 9. % for 2, 3, and 1, add- 
ed together, make 6. Again, the remagder of 84632 is 5; for 8, 
43 6, 3, and 2, added together, makes23, whoſe excels above, the : 
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The ne way of reaſoning ' may be uſed with reſpect to ſubs 
tradtion. ” 7 e 
XII. "OE whole i 18 equal to all i its parts. | Rey itn £ 


> Bis 


\ CoRoOLLARIES, | | 


4 A 7 ö 125 


hs UP a Ggnifcant figure, by itſelf, or with a cipher. or ciphers = 
_ annexed, be divided by 9, the remainder will be equal to the bg: 
_ nificant figure taken in its ſimple value. = 


Thus, if 8, 80, 800, 8000, Oc. be vided 1 by, 9, the remain- 


der will be 8 : For if 8 be divided by , wy quotient will be o, and 


the remainder 8. Again, 80 is equal to 8 10's); that is, to 8 9 8. 
and 8 1's, or 8. And, in like manner, 800 1s equal to 80\10's; 


that is, to 80 9's, and 80 1's, or 80, whoſe remainder - is already ö 
ſhown to be 8. The ſame way of . may be applied to an 
other ſuch number. TT - 

2. If any number be divided by 9, the remainder will be. Peper . 


to the ſum of the figures of the ſaid number taken in their ſimple 
value, or to the exceſs above the g's contained i in the ſaid ſum. , 


For let the number be reſolved by axiom VI. into its conſtituent 
parts, then, by the preceding corollary, the ſignificant figure of 


each part will be the remainder of that part when divided by g; 
and ſo the remainders of the ſeveral parts will be the figures of the 
given number; out of which, if need be, let the * be taken ar 


=; $ contained 1 in it is 5, found by adfing 2 to 3. 


4. Numbers, expreſſed by thę ſame figures, ener e the I 
value of the numbers be, have the ſame remainder when divided 
by 9. Thus, 436, 463, 346, 364, 643, and 634, have all the 
_ fame remainder when a b1 95 becuule f the fun of their Ir fares 5 


is the lame. 1 ect | le ae; 


"VL, ids explanation o Garch, eiue ted for the ak 7 bre. : 
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= 5 Ho to, is the Gan or anc ofa an n equation j z. "and. 
e that the nunber betwixt which it ſtands are equal to one 


Another?! 


+ Denoting plus, n. more, or added to, is che Gon. or geen Þ of. ad- 


dition; and ſignifies, that the numbers it is placed between, are 


to be added together; as 6+2883 that 4 4s, 6 plus 2, 0 6 having 5 


2 added. t6-1t, is equal to 8. 10 
— - Degoting minus, or leſs, is the ſign of ſubtration; ; "and them: 


: * 
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A . that 


- mee 
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e ee 


ö) , 2 


that the latter of the numbers betwixt which it ee to be ſub⸗- 

tracted from the former ʒ as /—3 224; that is, . miſt 5 
having 3 ſubtracted from it is equal to 4. 
c Denoting into, or multiplied into, is the ſigu of multzplication, 
and ſignifies, that the numbers betwixt which it ſtark s are to be 
multiplied together oi 3X5=15 3 that is, 3 into 5, or 3 multi- 
Died mmto Suso 3 2 Bos et dn og 
=. — B N 5 is the mark of diviſion; and ſignifies, 
that the former of the numbers betwixt which it ſtands is to be di- 

vided by the latter; as 125-4=3 that is 12 divided by 4, is equal 
to 3- Or this mark may be conſidered: as ſetting the dividend a- 
bove and the diviſor below the line; and fo it becomes a fractional 
expreſſion, ſignifying, that the numerator is to be divided by the 
WW denominator ; as 23; that is, 12 divided by 4 is equal to 3. 
Diviſion is alſo marked thus, 4) 12 38f . 
bDenoting ſo is, is the ſign. of geometric proportion; and is 

placed betwixt the ſecond and third terms of four proportional 
numbers; thus, 4:8 :: 12: 24; that is, as 4 is to 8, ſo is 12 to 
15 This mark is called the radical ſign; and has a figure or in- 
dex ſet over it, to denote ſuch a root of the number before which 
it ſtands. Thus, / 25=5 ſignifies,” that the {quare root of 25 is 


a*. 


. and / 64=4 denotes the cube root of 64 to be 4. When the 
ſquare root is meant, the radical ſign is uſually left blank, or has 
n 7 Ear Bobas re ee 


VII. Practical Queſtions. 


2. 1. Troy was taken and deſtroyed by the Greeks, two thou- 
ſand eight hundred and twenty years after the creation, and one 
thouſand one hundred and ſixty- four years after the flood, and four 
| hundred and thirty-ſix years before the building of Rome, and e- 
leven hundred and eighty- four years before the birth of Chriſt, and 
two thouſand nine hundred and forty- four years before the acceſſion 
of King George III. to the throne of Britain: How are theſe dates 
T“ y ger a nh 
2. The inhabitants of a certain-country are twenty-five millions 
four thouſand and ſeventy men, thirty-four millions {even hundred 
and five thouſand eight hundred and two women, fifty millions 
and four hundred boys, fifty-ſix millions fix, thouſand and eight 


girls: How are theſe numbers expreſſed in figures? 
3. A farmer has in his granary 470900608 grains of wheat, 


. 


ef oats ; How are theſe numbers read, or expreſſed in words? 
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80769000240 of barley, 7502000678000 of rye, and 27 300845302912 _ 
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TE Arbe. lla of f this er more numbers into ; one 


So N 4 Aulus 4 Integer: 
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—_ Ee: 11, Set ggudes of like e under other; vir. units nadet units, | 

| HEE tens under tens, Ge. Set axiom XI 

wen II. Beginning at the loweſt place, ſet down the right-hand fi- 
4 gure of the fam of every column, and carry the reſt as 0 many 5 
8 gs . ne or _—_— Pore.” 28 axioms * II. * . 


. 8 5 . Wee | 4 X A M P 7 E 4” ; 


2 © a Siber or like things only an be added, I dhes the 
e as directed in Rule I. viz. units under units, tens 
under tens, Oc. as in the margin. Then, beginning at . 
the loweſt place, bis. that of units, I ſay, 4 units and 3 25 
utits make 7 units, which I ſet below in the place of units; 2 
m_ _ then 3 tens and 5 tens make 8 tens, which I ſet below in 687 
__ =z the place of tens; then 2 hundreds and 4 hundreds make 6- 7 
A _ _bundreds, which I ſet below in the place of bundreds, and find | 
Z. the ſum or total to be 687. ; 
From the repetition of the former exam ple on the margin, 234 
b 18 numbers that it is a matter of indflcrene which of wal 4 453. 


5: be 1 4 e | @ 


1 ding end! | the 8 wiſts „ nike units, Ee. 3 a in the 

55 margin, I fay, 2 and 1 make 3, and 3 make 6, and 4 
miake fo; which being juſt 1 ten, and nothing ober, I ſet 5974 
Eg OT . right-hand figure o in the place ef units; and beeauſe 9803 
deen in any lower place makes but one in the next 1 * F541 
place, Tearty my 1 ten, as directed in Rule II. ſaying, 1 862 
teen, collected out of the units, and 6 tens make 7 tens, 
and 4 make iz, and © makes but ſtill 11, arid 5 make 18; 24180 

here again I ſet down the right-hand figure 8, iu this - 
plüwace of tens; and carry the. remaining figure I, being x hundred, 
. to the next place, v7%.- that of hundreds; and having in like man- 

. ner added up this column, the amount is 31; ſo F ſet down the 

. righ{hand figure 1 in che Place of N and carry the re- 
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maining figure 3 to the next place or column; which being alſo 
_ addcd, amounts to 24; I ſet the right-hand agur e 4 below, 1n its 
proper place, and the remaining figure 2, which belongs to the 
next place, I ſet on the left hand, there being no figure in the next 
place to which it can be carried. So the ſum or total is 24180. 
The reaſon of the operation will 5974 | 
= fill further appear, by taking the ſum 9803 

= of each column ſeparately, and then 7 mY : 

adding them into one total, as in the 1 | 

5 margin. 


7 | 10 units 0 
17. tens 
30 hundreds 


| Sen of e's 27 $0 thouſands | 


| | 74 44788 total. 
94 1 . Beger Gin wa young beginners to dot at every 5 
; ten, and ſetting down the exceſs, to carry 1 for every dot. Thus, 
in adding the. example in the margin, I fay, 4 and 8 make 123 
where I dot, ſet down the exceſs 2, and carry 1 . 
for the dot to the next column; ſaying, 1 carried 2 7 8. 8. 
and 6 make 7, and 8 is 15; where I again dot, ſet 9. 6 4 FE 
down the exceſs 5, and carry 1 to the next column; - — — 
ſaying, 1 carried and 9 is 10; where I dot, and 1 7 K "I = 
| ſet down the 7 as the exceſs. The I carried for the : 
dot is — on the left hand. This method | is too ow for any 
5 W 6 3 + 


MORE EXAMPLES. 


Ex. z. . 
128945745 
50738937 
849768 58 
23542945 
48732790 
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- 
Le 
Oy 


II. Addition f 8 parts 1 integers 4 as ins, pence for- 
. 9 Ge. 1 5 | 


RULES. 


1. Place like parts. 3 other; vis. farthings under Eine 5 
pence under PR, e. Bee axiom XI. | 


B ” II. Begin 


W ͤ rA Part J. 
II. Begin at the loweſt of the parts, and carry according to the 
value of an unit of the next ſuperior denqmination; 2:2. for every 
four in the ſum of farthings carry 1 to the pence, and for every 
twelve in the pence carry 1 to the ſhillings, &'c, The reaſon of 
this rule is plain from the tables of coin, weights, and meaſures. 
III. If you carry at 20, 30, 40, 60, or any juſt number of tens, 
as in adding ſhillings, degrees, poles, minutes, ſeconds, Oc. pro- 
ceed with the column of units as in addition of integers, and from 
the ſum of the column of tens carry 1 for every two, or 1 for 
every three, &c. according as 20 or two tens, 30 or three tens, Oc. 
make an unit of the next ſuperior denomination. The reaſon ap- 
pears plain in the following operations. „„ . 


. „„ 

4 farthings ) C1 penny. 

12 pepos make 4 1 ſhilling. 
20 ſhillings 9 Cn pound. 
> 2. Marked thus: © 


of a guinea 5s. 3d. 


| mark 138. 4d. a guinea 218. half a guinea 108. 6d. and a quarter 
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_ Having, according to Rule I. placed like (10) (20) (12) (4) 
= parts under other, v2. farthings under far- L. 1. d. /. 
WW things, pence under pence, Ge. and in each of 74 18 11 3 
=— theſe denominations, units under units, tens 96 9 10 2 
under tens, as in the margin, I begin with the 58 15 8 r. 
BE loweſt of the parts, viz. the farthings; and 63 11 9 2 
= ſay, 2 farthings and 1 farthing make 3 far „ 
things, and 2 make 5, and three make 8; which, 293 18, 4 
== by the money-table, is 2 fours, or 2 pence, ' 
and nothing over; wherefore I place o below in the place of far- 
things, or rather leave that place blank, and carry my 2 pence to 
the place of pence, as directed in Rule IL ſaying, 2 pence, colleft- 
ed out of the farthings, and 9 make 11, and 8 make 19, and s 


Thus, 20 and 1 ten make 30, and 1 ten more make 40 pence; 
== which, by the money-table, is 3 twelves, or 3 ſhillmgs, and 4 
W pence over; theſe 4 pence I ſet below in the place of pence, aud 
carry my 3 ſhillings to the place of ſhillings... Thus, 3 ſhillings, 
collected out of the pence, and 1 ſhilling ns. 4, and 7 make 11, 

= and 9 make 20, and 8 make 28; and becauſe in ſhillings we carry 

= at a juſt number of tens, vis. at 20, LI ſet my right-hand figure 8 
below in the place of units, as directed in Rule III. and carry my 

= 2 tens to the place of tens. Thus, 2 tens collected out of the units, 
and 1 ten make 3 tens, and 1 make 4, and 1 make 5 tens, or 2 
WW twenties, and I ten over; and becauſe 2 tens, or 1 twenty, make 
W 32 unit in the next place, vis. that of pounds, I ſet my 1 ten below 
in the place of tens, and carry my 2 twenty ſhillings, or 2 pounds, 
do the place of pounds; which, being integers, are added as taught 
%%% ᷣ ᷣ ⁰ i RS oP AE. 
, It is uſual to ſubjoin the farthings to the L. . dl. 
= pence by way of fraction, as in the margin, 74 18 114 
where the former example is tranſcribed in this 96 9 10 7/ 
form for the learner's inſtruction; in which 4 de- 58 17 8x 


farthings. — —— 
VVV „%%% ᷣ ä 
The method of adding money explained above, is the moſt ap- 
proved, and generally practiſed by men of buſineſs; but yet other 
methods are JJ... RR EG, 
1. Some, in inſtructing young children, teach them to dot at the 
figure which makes an unit of the next ſuperior denomination 3. 
and, after ſetting down the overplus, they carry I for wan _ 
e e ns 4 


(paſſing the o) make 20; to this ſum of my units I add my tens. 


notes one farthing, 4 two farthings, and 4 three 63 11 gh FF 
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1 begin with the farthings, and ſay, 1 and 
3 make 4; where I dot, and, ſetting down 47 17. 
the 2 as an overplus, I carry 1 for the dot, 98 
and ſay, 1 carried and 8 make 9, and 9 is 45 13 


be carried to the 
add, by ſaying, 8 carried and 10 18,28, and 11 is 80 
29, and 6 is 35, and I ten on the left is 45, and _ 
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Thus, in adding the example in the margin, 


Part I. 


10. 


( 25 N 4 
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18; where I dot, and ſay, 6 of overplus and 10 


the overplus 4, I carry two for the dots, and - 
proceed, ſaying, 2 carried and 13 make 15, and 


ought not to be too far indulged, 


2. Some follow the common method in adding the farthings and 
| pence; but in adding the ſhillings proceed thus: „N 
2 ſhillings carried from the pence and 4 make 6, (20) (20) (12) 
and 6 make 12, and 8 make 20; and to this fum QF” << ; 
of the units I add the tens on the left hand, ſay- 


ing, 20 and I ten is 30, and 1 is 40, and I is 50; 


8 which, by the money- table, 1s 21. 108.; where- | 
| fore I ſet down the 10s. and carry the 21. to the 


pounds, which are integers, and added accord. 322 


3. In adding up large accounts, ſome dot at 
and for every dot carry 5 to the ſhillings; and 
in adding the ſhillings they dot likewiſe at 60, 
and for every dot carry 3 to the pounds. Thus, 
in adding the example in the margin, I begin 
with the farthings, which I add in the uſual man- 


ner, and find they amount to 23; which, by the 
money-table, is 54 d.; wherefore I ſet down the 


2, and carry 5 to the pence, which I proceed to 
add, by ſaying, 5 carried and 8 is 13, and 10 is 
23, and 11 is 34, and 10 is 44, and 11 is 55, and 
10 is 65; where I dot, and go on, ſaying, the 
 _overplus 5 and 4 is 9, and 9 is 18, and 11 is 29, 
and 10 is 39, and 6 is 45; which, by the money 
table, is 3s. 9d.; accordingly I ſet down the 9d. 
and 3s. added to Sh for the dot make 8 to 
illings; which I proceed to - — 
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I ten on the left make 29; where I dot, ,and go on, ſaying, 
coverplus and 7 make 16, and 1 ten on the left make 26; where I 
again dot, and, ſetting down the overplus 6, I carry 2 for the dots 
to the pounds, which are integers, and may be added either by 
dotting at every ten, or by the uſual method of adding integers. 

This method of dotting in the addition of money is childiſh, and 


make 16; where I again dot, and, ſetting down 192 6 
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8 is 53, and I ten on the left is 63; where I dot, and go on, 
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ing, 3 of overplus and 10 is 13, and 9 is 22, and 3 is 25, and 1 
ten on the left is 35, and 5 is 40, and I ten is 59, and 4 is 54, an 
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Chap. II. 


f ten is 643 here again I dot, and go on, ſaying, 4 of overplus 


and 7 is IT, and 1 ten 1s 21, and 9 1s 30, and 1 ten is 40, which 
is juſt 21. and no overplus to be ſet down; and theſe 21. with 61. 
for the two dots, make 8 to be carried to the . which are 
integers, and may be either added in the uſual method, or by 
doting at every 100. . 3 . 

4. In caſting up large accounts or bills, ſome chuſe to divide 


they caſt up each parcel ſeparately, and afterwards add the ſums 
; the following 


"8 ? | them into parcels, and then, by any of . taught above, 


of the ſeveral parcels into one total; as is done d 
example : VVV 
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whether in ſhillings, pence, or farthings, or thoſe in the left-hand 
columns of the ſhillings and pence, that, inſtead of filling them up 


with ciphers, as the common practice was ſome time ago, the ge- 


neral faſhion now, in moſt cafes, is to leave them blank; and this 


remark holds, not only in addition of money, but in every other 


kind of addition; nay, extends to every part of arithmetic, whe- 


ther in addition, ſubtraction, multiplication, or diviſion. 
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tin, copper, lead, alum, and all rocery wares 10 
Note, 19% C. of lead make a fodder.. | 

In adding the following example, I begin with the 8 and 
1 5 15 and 10 make 25; which being above 16, I dot, and carry 
away the exceſs 9, ſaying, g of exceſs and 6 make 15, and 8 make 
23; where I again dot, and carry away the exceſs J, faying, ) and 

' 2159, and I ten on the left is 193 where I dot, and proceed with 
the exceſs 3, ſaying, 3 and 4 is 7, and 1 ten on the left is 19; 
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ceſs, 1 have n 8 to ſet down. - 


FF 
« 46. 8 by 7 
* | i" 


15. 
. 
72 4 


20 15 HE 


7. 15 3 20 


— 18 drams 
16 ounces. 
28 pounds 


. * we. + { r 4 
pars. 0 - — * — wt * n Wy N * . — = 5 4 
- . . © — See — * . ES] d £ . — A x 7 * * 7 
, l . . y 3 „ a FE ELOISE TIES 8 r * . Ee Ox, 8 _— - " 1 | A 
L . <2 Lo = — LS * TI" 8 74 — * > — — gs * 3 4 > #5 IL * 8 88 1 LY " 5 ®; 4 þ * 7 1 18 2 
5 = L 7 p 4s, +34) p r . 6 5 wy TOE Sax" > 4 2 NY EE bn 2 SIC F * 4 - Me 4 11 = . 1 OW E : * 
wo TONE a FIR 2 WER , LETT as . e W ln 33 3 5 1 A e 8 * D 9 a; LY 8 9 8 ed 88 2 . 5 We > — 1 a 2 
al Tak.” 5 2 py N 1 e u TAY . 8 1 3 n. - A SES 1b IBS oat IT = r 1 r 8 "46 Fo IT a 1 A WRT. Th os F : - * = Were 108 * 5 * 
8 n EY an UE — F \ 8 g | > - - n 1 ” A RC 8 ww W - * — * * 2 * 78 1914 2 * - mr ee Fl 9 n 1 9 4 * . 
! - 1 7 — — ( * - f D WU, . — 
: Y £05 to f 
ca, — 


„ 
* 1 n 


| — 
> 


2 
55 
"703 
- 02D 
By - 
„ 
ST, 
' £3,508 
1 EE 
n_ 
- "1.47 
—- 4 
———_ 
* 
"= ® 
9 
y _—_ 1 
4 29 
be , 2 
1 
—ͤ— 
wy 
AY; oY 
1 
1 
Ty 
B - 2 
* » 
1 
Ks. 
43 
Pe 
H NY 
9 ol 
MX * 
1 
— 
2 
3 oY 
Ws or 
7 
I. 
21% * 
3 
EP. 
1 
45m 
* 1 1 4 
WL. 
WES. 
. 7: MX 
» ob 
* 
9 
2 
— OE 
WS. 
> 4 4, 
1 # 
x 
_ our 
-; 
; 7; + 
vi n 
Wo. 
1 
1 
1 
V * 4 
"2 
(rs 
hw 
+ 
Ss I 
+» a 
— 
. 
n 
* f N 
8 
+ 
2 
* 
1 
SON 
be 
Nl 
dab + 
2 Sig * 
is A 
* 
I 
n 
* 85 
. 
n 
78 
Tiras 
1 
er 
4 * 3 
W 
Eb 
N 
. 
Nl 
8 
e 
F > 
* . 
— 1 : 
A 
. 
52 
4 
. 
N 
$51 
1 
3 
"3.3 
U 7 
* 4 
. 
3 
* 
4 
by. ” 
8 
1717 
5 1 
n 
9 
* 
1 * 
7 
(geo 
8 
n 
| 
e 
* 
* 
wk 
-” 
9 
© 
CC 
OS © 
4s 
— — 
by 
75 
— 
” 
2's 
* 
” 
E. 4 
£8 
oy 
> 1 
77 
8 
IJ! 
* 
4. 
9 * 
g 
— * 
4 
» 
63" 
Thu 
. 
1 
1 
* 
* 
by 
3 
_— 
* 
F, 
*. 
vo 
. 
8 
FG 
28 
55 


e e 


pounds, 18 always integers, and 'addet 


Gap, „ DDr oe = +5 


I now proceed bo add the pounds; ſaying, 5 carried from the 
ounces, vis. one for every dot, and 3 make 8, and 6 make 14, 
and I ten on the left is 24, and 8 make 32 pwhich being above 28, 
L dot, and go on, faying, 4 of excels all I teh on the left is 14, 
and 9 is 23, and I ten on the left is 33; whete I again dot, and 
go on, ſaying, 17 4 of exceſs and 20 is 25, and 4 18.29; where I dot, 
and proceed, ſaying, 1'of exceſs and 2 tens on the left make 21, 
and 7 make 28; where 1 dot, and the 2 tens, or 20, on the left, 
I ſet belo x. ; 

I ſhould now piokeef} to add the quirtert) ; Eging, 4 Wed 
from the pounds and 1 make 8 ©'c.z but as you carry here 1 for 
every four, the quatters-are added exactly as the farthings in addi- 


tion of money. In the hundreds you carry at 20; which, there- 
fore, are a as Fullings, The _— are . 35 and added 
accordingly. ht f CE. : 


The exceſs may ſometimes. be kd without actual addition, 


Thus, in caſting up the oinces of 'the'above example, it is eaſy to 
| perceive, that 15 ounces, want only x to complete the pound; ac 
cordingly I imagine I to be taken from 10; and, after dotting, * 
go on with the exceſs 9, ſaying, 9 and 6 make 15; and again, as 
15 wants only 1, I imagine this 1 to be taken from 8, and fol dot, 


and proceed with the exceſs 7, ſaying, 7 and 2 make 9, Wes - 
The accounts may be kept clean 7 making the dots on 4 blot- 


S ter, or piece of waſte paper laid Fader our hand, 


Men of huſineſs frequently add both the bunces and the pounds 


as integers; divide the ſum by 46 or 28; and, ſetting down the i 
8 remainder as the excels, carry the quotient, | 


Retailers of ſilk, worſted, thread, and duch het final. wares, PR 


have o6cafion only for" Sounds,” ounecs, and drams, and this they 
call avoirdupors Jul weight ; and in retailing ſome of theſe, it is 
uſual to divide the ounce into four quarters inſtead of fixteen drams. 


The denomination on the left hand, whether tuns, hundreds, or 

425 ſuch; which in the fol- 
owing examples is pointed out by (10) fi erinferibed, being the 
number at which you carry in integers. This remark may der. 


I ws other ſörts of addition; as will appear in what follows: 


WES 1. N CT 
* * 


* 
1 


"MORE. EN AM f LE Ss. 


Ex. 1. — * by 2s ; Ex. 2. ' 


GG 0 1 WH) 60 


i 11 N - 2 155 WIE 115 a 1 3 
"So TEE A 9 Ih Iris 
32 „ 6% Wi 87 WK 7 Don eR Bb 
22 #2, 1 0 d eee 
i 7 e 9-1 FL Ce On 
20 VVV 
„„ 414 25. 9 
16 18 F. 
So re $ Ge ee Nr rr OE OT, 
B 4 Ex. 3. 


74 wes AD 5 1 4 0 N. Part I. 


112 2 7220 5 47 Ex. 4. | : 
eee (WOW 
8 b Be - 7: „7. 

| 4 12 


10 % 
n 
J 
ä 
N 8 ; 

5 14 
. 

7 


— 


5 


0 0 
03 
Dee 


| 


EF + - 


ES TROY WEIGHT. 


it 
, A 5 * E. 
| e e 
Tones 5”, 


3 8 1 I ON ww... 


Marked thus: 8 


ICS dw. gr. 
18128608 - 5760. 


24 grün: | 
20 nb 2 
12 ounces | 


— 


By Troy weicht are weighed. gold, fver, jewels, amber, de- 
th  tuaries, and liquors, 5 
: 4 Note. That 1 lb. Avoirdupois is equal to 74 02. 11 dw. 1 52 gre | 
's © 
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the exceſs 3, Gying, 3 and 2 make 5, and 40 9 16. 20 
2 tens, or 20, on the left, make 25; where 36 8 15 22. 

1 again dot, and proceed with the exceſs „„ 10 10 19 4. 
ſaying, 1 and 20 make 21, and 8 make 29 53 6 17 13 
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Chap. II. ADDITION. _ 


| Some men of buſineſs add the grains as integers, and, ting 
' down the ſum on a ſeparate paper, divide j it by 24, and then place 

the remainder as the exceſs under the grains, and carry the quo- 
tient to Fay F | 
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29 in which I find 64 four times, making 26, and 3 of exceſs:, 
accordingly I ſet down the exceſs 3, and carry 4 to the weys. The 

manner of adding the other denominations 1 is obvious from be 
table, or from the ſuperinſcribed numbers. 
90 If the ſum of the todds contain an odd 8 7 eye, 5 
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Chap. II. 


Fg 


ADDITION. 
6 DRY MEASURE. 


et quart. 


2 pints + 
« quarts 


2 pottles, or 8 pints 


2 gallons 


4 pecks, or 8 gallons 


4 buſhels 


2 coombs, or 8 buſhels 
19 7 quarters, or 40 buſhels } 


Lo. 456. £00m. buſh. peck.” 
10 2 40 2 160 = 


12 5 


9 5 8 8 N 


n 
(10) (950 on 
49e. bu. pec. 

e 
„ 8 
42 4 3 3 
49 42.04 
. * 2 | 


Ia caſting up Py buſhels i in Ex. 2. . we carry at 40, a 
| nab of tens, I add up the right-hand 
iht-hand ke 


down the ri 


=> make | 


Marked thus: yi 


gal. 


1 


4 


pot. £ 


Bs. 2. 


1 pottle. 
t gallon. 
1 peck. 
It buſhel. 
coomb. 
quar ter. 


load, 


gres. 
= 320 = 640.= 1280 = 8 5 
By this is Dinſkred grain as wheat,  datley, peaſe, c.; alſo 
falt, and, fruit, oyſters, Goc. 
Note. That 33 4. cubic inches make n corn · pint; 2684 cubic inches 
make a corn-gallon, and 2150 + cubic inches a Wincheſter buſhel, 
which | is a oyJindrical yl 18 84 inches 2s wide, and B inches 88 


2 1 49) on 


al. 


wy 39 


F? 


| own 9 00 


column as integers, ſet 
gure of the ſum, and carry the reſt to the : 


left-hand column; which I alſo add up as integen, 


for every four of the ſum. 5 

In 9 coals the following table takes place; 5 
Cr buſhel. 

21 quarter. 

8 e 1 chaldron. 


F] Ci * 
Las >a 


4 pecks. 


9 buſhels. 


FF: is IJ 


and carry 1 


28 P Part l 


155 8 ) 9 85755 | 
19) (4)(9) © (19)(39(4) 
Chat gre. 2 . Chat * 8 
- $613 8 30 35. 3 

32 30. 2 
28 34. 
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25 „„ 
„„ 
1 
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24 25. 1 
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PIG aw 


In caſting up the buſhels in Ex. 2. where we carry at 36, I ſay, 
4 carried from the pecks and 16 make 20, and 25 make 45; which 
being above 36, I dot, and carry the exceſs 9, ſaying, 9 and 32 is 
41; where I again dot, and go on with the exceſs 5, ſaying, 5 
. and 28 make 33, and 4 make 37; where I dot, and proceed wit 
the excels 1, ſaying, I and 3 tens, or 30, on the left, make 31, 
and as 31 wants only 5 to complete the chaldron, I imagine that 
5 taken from 3o ; where I dot again, and proceed with the exceſs 
25; and as the next number 35 wants only 1, I ſuppoſe that 1. ta- 
ken from 25, and dotting again, I ſet down the exceſs 24, and 
carry 5 for the dots to the chaldrons, which are integers. 8 
Ihe man of buſineſs may either follow the above method; or 
he may add up the buſhels as integers, divide their ſum by 36, ſet 
down the remainder as the exceſs, and carry the quotient to the. 
JJ. ę . rhogk to gs 
The dry meaſures in moſt parts of Scotland differ from thoſe u- 
ſed in England, and are divided as in the following taple: 
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The bolls in Ex. 1. are added as ounces or drams in Avoirdu- 1 
pois weight; but the bolls in Ex. 2. are integers, and added as fuch. 
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Chap. II. 


„. WI N E. ME ASU R E. 
15 A B L E. 


T I quart. 


2 pants 
1 gallon. 


4 quarts 
10 gallons | 1 anchor. 
18 gallons | . | 1. runlet. 
314 gallons p make 4 1 barrel. 
42 gallons | | 1 tierce. 
63 gallons | 1 hogſhead. 
2 ins. pond ; 1 pipe or butt. 
2 pipes (tun. 
„„ Marked thus : "I 
| Tom: pipe. 500. e ore. 
1 2 4 F 2 1 8 1008 = 


3 2 
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ab 
2016 


A puncheon, ritly ſpeaking, is 4 anchors, or 80 FOTOS ; but 


any caſk betwixt a hogſhead and a pipe is called a puncheon. 


All ſpirits, mead, perry, cyder, Vinegar, oil, and honey, are 


meaſured as wine. 


The wine-pint contains 28 cubical e and the wine-gallon 


contains 231 cubical inches. 
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In Wan up the ee where we carry at 63 1 ; 


* follows: vi2, in Ex. I. I readily perceive that 56 wants only 7 to 
complete the hogſhead ; accordingly I imagine 7 taken from 38, 
and, after dotting at 56, T go on with the excels 31, ſaying, 32 

and 3 make 34, and 2 tens, or 20, on the left, make 54; and as 

54 wants only 9, I imagine 9 taken from 30; fo I dot at 30, and 
proceed with the exceſs 21, ſaying, 21 and 8 make 29, and goon 

the left make 69; which being above 63, I dot again, and go on 
with the exceſs 6, ſaying, 6 and 36 make 42; which I ſet down, 
and carry 3 for the dots to the . The manner of Opera- 

tion is the ſame in Ex. 2. 


The man of buſineſs . either caſt up hs 1 as directed 


. above; ; or he may add them as integers, divide the ſum by 63, ſet 
1 down the remainder x as the excels, and dare the quotient. | 
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J BEER and ALE MEASURE. 
% & A B L E. 


5 I ; cr quart. | 
quarts | 11 1 gallon, 
j1 1 - ; 
firkins { 1,_ 3 1 kilderkin. 
kilderkins make 1 I barrel. 
| _ | 1 hogſhead. 
EG 
1 tun. 


Marked thus: 
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1 2 2 4 6 12 24 = = 216 = 
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oy I 128. 
| Th be beer or ale pint contains 3 5T cubic inches, and the gallon. 
282. 


In ſome places, 8 gallons of ale i 18 eſteemed f firkin ; and in ſome 
| places 34 gallons 1 make a barrel. So; 
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| The 1 in Ex. 2. are added like the buſhels i in Ex. 2. of 


In Scotland the denominations of f lid meaſure are as in the 
ws ng 


0; A B „ 4 
4 J much kein; „ 
3 mutchkins | | | r chop, 
2 chopins | ,_ 1 pint. 
2 pints make J quart. 
4 quarts | | 1 gallon. 
16 gallons 5 I hogſhead. 


ills 


The Scorch mutchkin 3 is ; fomewhat leſs than the Engl 1; Pint. 
Hp Ex. 1 1. 
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„ CLOTH-MEASURE. 


F 5 1. E. 

| 4, 0-1 quarter. 
1 
51 ell Flemiſh. 
3 ell Engliſh. 


Es 
3 quarters 1 


3. e b 


A nf is equal to 24 dee and conſequently a quarter is e- 5 


ual to 9 inches. 
2 Hollands are generally meaſured by the ell Engliſh; had by 
the ell Flenuth ; and T0 other SOT by the Tr" 


2 yards, or 6 feet, it 

Fi yards, or 16+ feet, 15 
4 poles, Or 66 feet, e | : = 
10 chains, or 40 poles,” 1 
8 * or 80 eine, 
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| (10) * (4) 
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. LONG MEASURE. 
r B L E. 


1 1 
1 fo. 
| I 5 yard. | 
. 0 1 fathom. e 
e make 41 pole, e oft rod. 
+ x chan. 
I furlong. 
ein 
J II league. . 


— 


ie ee 


Tan L 
J BEER and ALE MEASURE. 
Mk A B | ig E. 
2 pints ? 7 quart. 
4 quarts | | 1 gallon, 
9 gallons  { | x firkm. 


22 % 3. 1 kilderkin. 
"8: kilderkins MAKE } rx barrel. 
_ "I Darrel hogſhead. 
2 hoglheads | | 1 butt. 

2 butts | J n ee. 


| Marked thus: | . 
Fi butt. . bb. Barr. Bild. 27 gall. e 
12 2248 6 e 2 1 * = 216 = my = 1728. 


The beer or 14 pint contains 3 5+ cubic inches, and the gallon. 


282. 
In ſome biene 8 gallons of ale i 18 eſteemed. a firkin; ; and in ſome 


| Places 34 . make a barrel. 
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N 42 1 82 
| «238 4 34. 40 18: $3 -: 
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$38 £7 . 
36 2 1 6 ie n n 
37 IEG ; 1 . 18 
The 3 in Ex. 2. are added like he buſhels i in Ex. 2. f 
j coal · meaſure. 1 
| In Scotland the denominations of. liuid o mealure are as in the 
5 | following 5 e 
„ B L Ez . gn 
is gills. ns "4 enn | 
2 matchkins | | x chopin, 
2 chopins , 1 pint. 
_ 2 pints 7 make J quart. 
EE LR Paw © r gallon. 
[ 3 | 16 gallons | J thn hoglhead. 
0 4 The Scotch mutchkin 3 Is fomewhat le than the Zegh 55 bist. ö 
Ex. 1. 


aon. ADDITION. 
BW (6) (40 ( 1 (2) G) 2 
54. gall. os 9 2 5 ＋ chop. mut. gi 
42 14 e 
48 12 l 
50 15 25 
$8 10 
42 14 
28 12 
22 10 
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A nail is equal to 2 4 inches, and conſequently 2 quarter is e- 
qual to 9 inches. 

Hollands are generally meaſured by the ell Engliſh ; pity b by 
| the ell Flemiſh 3 and mos other things by | the TO" El 
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rox MEASURE. 


1 A B L E. 
& WE Ronny or 12 lines] e inch. 
12 inches th Ko! 9 he foot. 
3 feet | . | x yard. 
25 yards, or 6 feet, ER „% - Frome 
Ir yards, or 162 * t make 4 1 pole, perch, or rod. 
| 4 © poles, or ba feet, I chain. 
10 chains, or 40 poles,” „ +; - 0 
8 furlongs, or 86 chains, %;; 8 . 
3 miles VVV 5 


— 4 


32 AS D.Þ1 T 1 0 N. Part I, 
A band, or hand's breadth, in a 18 4 Inches. 


A common pace is 2 feet 6 inches, 
A geometrical pace is 5 feet. 
Ihe chain is divided into 100 2 parts, or links ; each link 
"_ 7 1%5 inches. N 


Es. 1. Ex. 2. 
(10) (3) (8) (49) (ro) (5x) (3) (12) 
© Phage miles. fur. poles. Poles. yds. feet. inches. 
V „„ 
T 28 3 i 
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\ 19 "2:4. 0 „„ Ye 1 
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8 ding. up the TE OY in Ez. I. [whois we carry at 40, a a juſt 
number of tens, you add as in integers; and from the ſum of the 
Teft-hand column carry 1 for every four, ſetting down the exceſs. 
The poles in Ex. 2. are integers, and added as ſuch. 

The denominations of long menfure uſed i in Scotland are as in 


—_ the TOY 
= - £ * A B L E: 1 
1 inches UE N Ci ell. 
6 ells, or 184 feet,” RV 
4 falls, or 74 Bo. „ make. "+ x chain. 
= 10 chains, or 40 falls, 18 furlong, 
=_ 5: 3 furlongs, or 80 chains, op 1 mile. 
a The chain is e into 100 links; ; each link being 8 55 
inches. {> 
13 . Fo. N 2. bes 
| (x0) (8) (20) (a) (10) (4) (6) GD. 
Miles. fur. ch. falls. Cb. falls. ells. inches. 
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JJ 8 
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bs. caſting up the aha in Bax I. . you carry at 10, you 
work as in addition of integers. In Ex. 2. the chains are integers. 

In adding the inches in Ex. 2. I ſay, 24 and 6 make 30, and 

ten on the left make 40; which, being above 3), I dot at 16, 
890 80 on with the excels: 3; ſaying, 3 and 18 make 21, and 25 
. make 


chen. ( 
make 46 ; ſu L det at 25, Jad propre - with the exceſs 9, ſaying, 


and 32 make 41; accordingly I dot at 32, and go on with the 
HY Art 4, a Aging, 430d 5 woke 9 o T dot at 36, ſet down the 
WH of e be in 7 hehe 
Men of bufncls are at libesty to add the inches gs aboys di- 
_ rected; or they may caſt them up as integers, divide the ſum by 
_ 37, and, I'S ED = > TORE: as the * FIEWS, © —_ the Bo | 


tient. 971 15 j 
„ LANDMEASYRE. 


zo; ſquare yaugs * 8 Gs pole. , 
40 quare poles 1 rod of land. 
. Bs : 
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0¹ 0 ers Ir Itstute 
„ Len cont Wei in the de eee place 15 nf MM; 0. ih 
L Land is uſually meaſured by a chain of 100 links, whoſe length 
is 4 Pas, of 66 feet; and 19 ID 1 chains is equal iP ay Are: 
+ Bo To: Ex. 2. 
(0) (4) (49)- 39) © | (10) (4) (49). 


Acres. r00gs.. 4 Pr 45 Th Acres. roods. io 1 


48 1 32 . 400%. 3.5 F 
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N 210328 2 We 


In adding ng the "i yards} in Be 1.1 ay. 26 wh 22 make 48; 
which being above 304, I dot at 22, and go ON \ with the exceſs Ts 
174, ſaying, 17% and 14 make 314 3 ſo I dot again at 14, and . 
proceed with the excels 14, ſaying, 1 and 18 make 96, and 24 
| * 43%; fol dot at 24, and go on with the exceſs 13x, ſaying, 

4 and 15 make 284; which 15 ſet down as the exceſs, and carry - 
; 12 the dots to the poles. ; 
| In caſting up the ſquare poles, whether in Ex. 1. or you car- 9 
ry at 40, a juſt number of tens, which therefore are 15 as in- bs 
tegers; and from +he fam of 1 the left-hand cojums. you egrry 1 I for £0 


| every four. 


The denominations of land-meglure vleg Ip Scotland are contain- 1 
ed in the . 
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e That evſtomary menſure in ſome bars differs from this 
tab S 
Tbe Scotch chain conſiſts be 100 Kinks; being i in length 4 falls, or 
74 feet; and conſequently 10 ſquare chains make an acre. 
Four Ines acres are enn more © Than five YN; 40 acres. 
** Ex. 1. 5 68 ad Ex. 2. 525 
1655 (a) (49) (36). (19) (4) (4e 
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The ſquare ells i in E I, are added like the boden in coal: 


meaſure, 


rss ien MEASURE. 


144 Rente 854 ake my 3 WOT” Bot. 2 | 
9 ſquare feet 5 1 as yard · 


i this. meaſure” are Wend bow, glaſs, pavements, plai- | 


tering wainſcotting, tiling, flooring, Ge. The 
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It chere be iges, * a" be Saad as Wen FRE 3 
their ſum by 144, the remainder will be * nale and Yio * 


: tient muſt be carried to the feet. 5 


Sans 8 SOLID MEASURE. 


1728 ſolid inches 2. make T- ſolid foot. 
27. ſolid feet * ſolid yard. 


By this is meaſured timber, hon ciggivg, oc. | A 
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m adding the feet, I fay (Ex; 1.) 16 and 12 make 28; which 


being above 2), I dot at 12, and go on with the exceſs 1, ſaying, 
I and 23 make 24, and 8 make 32; where I dot again, and pro- 


 cecd with the exceſs 5, ſaying, 5 and 1 ten on the left make 15, 


and as 22 wants only 5, I take that 5 from the 15, and, dotting © 
at 22, I go on with the exceſs 10; and as 26 wants only 1, I take 
that 1 from 10; ſo I dot at 26, and, ſetting down the exceſs 9, I 
carry. for ee to the r to owe Higgs 5, 


1 * 


If inches be given, they muſt be added as int egers, ot he | 


ſum being divided by 1728, the remainder will be the exceſs, and 
the quotient mult be carried to the feet. | „„ 


) 
nog ſeconds ) C 
60 minutes (, Ji degree. 
3 o degrees ee ſign. 


op minute. #2 


„ EIS oe NE | = Marked thus : . & 

I & 12 2 360 = 21600 = 1296000 
(10) (23) (30) (bo) © ' (x0) (30) (bo)(bo) 
1 Circ. fig. © i ; 5 Sig. „ * 5 

1 14 29 _- 10 25 48 

„ 44.59... 7 ONS} 

5 36 N 18 42 DTS. - 
F 7 N- 

, F 
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In caſting up, the ſeconds, minutes, and degrees, where you 
carry at 60 or 30, a juſt number of tens, you add as in integers, 
and from the ſum of the left-hand column, you carry 1 for every 
b in the ſeconds and minutes, and 1 for every three in the degrees. 


1. E 1 M . 
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1 7 60 ſeconds ] | 
5o minutes | 
24 hours { 
7 days 
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Gly... : 5 85 

| 11 weet ©. ©. _ 

CN a 4 weeks 1 mont. _ 

8 is Zz months year of PR "Ry - 15 

N * the - year complete conſiſts of of 36 5 days and 6 hours; and is 
9 150 into twelve unequal calendar months; : whoſe names, with 

the number of days they contain, are as in the margin. 1 


. 


EET The 6 3 in 5 2 44 years, | E 

. make 4 day; "and is accordingly eve- _ 
ry fourth year _ to February, which 
5 then conſiſts of 29 and this year 
is called B: etl + or £66: —_ een. 
tains 366 days. 


= | „ V October 91 
| : 855 18 Rae November 300 
. December „ 


We: 00 1 C9069). 
ear mon. wee. da. Da. ho. man. ſec. 

25 11. 3 38 23 56 48 
12 34 20 45 54 
. 32 18 42 36 
34 It. : 25 12 25 18 


. 


— 
— 
—— ü — 


— 


NQ— — 2 = 


2 
2 
Vo. 


5 
N 
aw os TY AT 


el 
r 


15 — ar 3B 45 
55 46.0 


YR 


| 


== 228 * . i ie EEE. ie — 
— — =O MC". — — — 
= — % J 2» —_ ww N 
* 


In adding the nedarks i in Ex. I. 1 1 fay, 3 9160 from the works 
aud 4 make nine, and 7 make 16; which being above 13, I dot at 
7, and go on with the exceſs 3, ſaying, 3 and 9 make 12, and 1 
make 13; where I dot, and proceed, ſaying, 1 ten on the 3 
-and 12 make 22; where I again dot, and go on with the exceſs 
ſaying, 9 and 10 make 193 where'l dot, and proceed with t 
excels 6, ſaying, 6 and 11 make 17; where I dot, and ſetting 
2 the vue 4 T Oey: 6 onda dots to the 2 85 1 
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13 Ex. 2. he hours are added bw the grains in Troy weight, 
and the minutes and ſeconds are added exactly like thoſe of a circle. 
N. The learner, by this time, mar be ſuppoſed to be pretty well 
ſkilled in addition; and will henceforth, in order to his caſting up 


8 any account, want only to know, hom many of any inferior deno- 
= mination makes an unit of the next ſuperior ; and this he will ac- 
dure partly by reading books, and partly by converſation E | 


<4 practice; and as a large detail of this kind would be tedious, 
does not proper] y ks to OT 1 thall — Wa ar. 
due chings mare. 


12 things of any kind* , i £ 1 dozen, 
/.. IS doen. make 31 ſmall groſs. 
12 {mall groſs oh: 0 i gront gels. 


24 ſheets of piper} make wy quire. | 
a9 quires TY T realms 


20 things of any fort „ we HK Ws 
 $4eors L make 2 100, or the ſhort aeg 10 
6 ſcore, Vn 120, or the long hundred. 


95 III. | The Proc of au. 


Ad may by owed ſeveral ways. 1 : 
1. Merchants and men of buſineſs uſually add each 3 firſt : 
upwards and then downwards, and upon finding the ſum to be 
the ſame both ways, they conclude the work to be right: and this 
is all np proof that their time, or the hurry 8 buſineſs, wall ad- 
mit o 
| 2. It is a common practice in hole to prove the * by a ba. 
cond ſumming without the top-line ; and if this ſum added to the 
| top-line make the firſt total, the work 3 is * to be 8 3 as 
in the tuo JETER examples. 55 : 
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| Total withour the es . 
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fs 4 Adrien 1s alſo proved bt | ths out t the g's : for if the ex- 
ceſs above the 9's in the total be the ſame as the ex- } | 
ceſs in the 1 items, the work may be preſumed right. 4 
Thus, to prove the example i in the margin, I begin Thy 
with the items, and fay, 3+4=7, and 5 +7 =. —— X 
I14=1I+4=5: with this 5 I paſs to the next item, _ F2 5 7 
and ſay, 5+6Z=11=1+122, and 2+8Z10=1, 8 
and 1 +4=5.: which 5, being the exceſs of the ins, 1 * 
at the top of the crols, and proceed to caſt the 9's out of the total, 
ſaying, 1 ＋ 3 4, and 4 +1=5 : which 5, being the exceſs of 
the total, I place at the foot of the croſs ; and becauſe it is the 
. ſame with the figure at the top, I conclude the work to be right. 
If the items are of different denominations ; as pounds, ſhillings, 
pence, c.; you muſt begin with the higheſt denomination ; and, 
after caſting out the g's, reduce the excels to the next inferior deno- 
mination ; and then caſting out the 9's, reduce the exceſs to the 
next inferior denomination; proceed in like manner with this and 
all the other lower denominations, placing the laſt exceſs at the top 
of the croſs ; then, in the ſame manner, caſt the 9's out of the to- 
tal, placing the exceſs at the foot of the croſs ; and if the figure at 
the foot and top be the ſame, the work may be preſumed right. 
- . Thus, to prove the W e in the was! ny. I begin with * 
pounds, and ſay, 4+8=12=1+2 _ . 
23, and 3 +5 =8, and 8 * 8 . . 
 Z1+3=4; and the exceſs 4 reduced 48 17 1 1 
5 to. ſhillings is 4 x 20 = 80 =8, and 8 * 18 5 | 
- 1. [03 then 7 +1=8, and 8 + — — 
 8=16=1+6=7; and the exceſs. 7 104 1 1 5 6 
Is reduced to pence is ) & 12 84 28 14 
122 1 3, and 3 +1 , and 472 11 2 1 1 
Sa; and the exceſs 2 reduced to farthings is 2X4=8, and 8 + 
1=9=0, and o +2=2: fo this 2, being the excels of the 
items, I place at the top of the croſs, and proceed to caſt the 978 
out of the total, ſaying, 1 ＋4 25, and the exceſs 5 reduced to 
| thillings is 5 x 20 S 100 St, and 1 ＋ I 2, and 2+6=8; and 
this exceſs 8 reduced to pence is 8 & 12 =96 = 6, and 6 +5 = 
11S1+1=2; and this exceſs 2 reduced to farthings i is 2 X4 
 =YÞ and 8 +3=Z1I=1 +122: which exceſs 2 1 place at 
che foot of the crof; ; and becauſe it is the ſame with the figure at 
the top, I conclude the work to be right. _ 
The method of proof by caſting out the g's is founded on the 


e "etrolluries deduced from the axioms ; and if any operation, he. 


ther in addition, ſubtraction, multiplication, . or diviſion, be right, 
| this kind of proof will always thow it to be ſo ; but if an operation 
be wrong, by a figure or figures being miſplaced, or by miſcount- 
ing 9, or any juft number of 9 85 this kind of be will not dif 
cover the miſtake, 
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5 W. Praflical Fg 3 


1. A perſon dyin ag, 1 left for the uſe of his widow 15 4000 ; 10 


each of his 5, four ſons L. 42 56; to each of his five daughters L. 3678; 


co each of fix near relations L. 24 1 What was his eſtate * ? As, 
„ L. 40,884. | 

22. Hot damen d 18 ede to L of Lids For . cloth, 3 
dice bf L. 428 : 14: 10; for kerſeys, L. 273: 17 : 6x; for fuſtians, L. 364, 


. 8d.; for druggets, L. 568: 18 : 44; for muſlin, L. 302: 12:84; 


. for grocery-wares, L. 683: 15: 84; the factorage came to L. 104, 
= 6s. cuſtom, wharfage, 61h þ incident charges, L. 4, 158. For 


wha ſum muſt L drow on H? An. L. 2821: 19: 10. 


3. B buys ſix bags of hops, of which No x. weighed C. 2: 3: — 5 
NY 2. C. 2: 1: 24; No z. C. 2: 2: 20; No 4. C. 2: 1: 22; 


Ne 5. C. 2: 0: 26; No 6. C. 2: 3.225 as alſo a couple of pockets 


ditto, that weighed 54+ lb. each. How | N hundred weight did f 


he purchaſe? An}. C. 16: 2: 3. 
4. A goldſmith ſells five dozen of filver Hooks: weighing 12 lb. 


10 Oz. 14 dw.; two. tankards, weighing 1 Ib. 8 oz. 18 dw.; ten 
ſalts, weighing 4 lb. 11 02. 16 dw.; forty-two plates, weighing 
38 1b. 6 0z. 10 dw.; a pair of juggs, weighing 2 lb. 4.02. 13 dw.; 
two tea kettles, weighing 13 Ib. Sor. 12 dw. What quantity did he 


ſell? A/ 741b. 3 du. 


| $5. A wine merchant imports 12 tuns 2 hd 45 gallons. of cla- 
ret 14 tuns 3 hhds 48 gallons of Malaga; 16 tuns 1 hhd 54 gal- 
lons of Port; 20 tuns 2 hhds 56 gallons of Canary; 18 tuns 3 hhds 
| of Madeira; and 10 tuns 2 hhds 42 gallons of ſherry. _ hat 
0 quantity, did he import in all? Anſ. 94 Lee, 56 gallons. „ 
6. A certain farm conſiſts of ſix incloſures, whereof the firſt con- 
tains 42 acres 3 roods 36 poles; the ſecond 36 a. 2 r. 24 p.; the 
third, 45 a. Ir. 38 p-; the fourth, 52 a. 2 r. 28 p.; and each of 
the other two contains 26 a. 3 r. 14 P- How many acres in 2 all ? £ 


5 A5. 231 a. IT. 34 p. Pe 


7. A gentleman had OSA LOR. 3 the birth of the fr to the = 
birth of the ſecond there intervened 384 days 18 hours 50 minutes; 
from the birth of the ſecond to that of the third, 582 d. 22 h. 58 m. 


from the birth of the third to that of the fourth, 623d. 12 h. 48. m.; 


from the birth of the fourth to that of the fifth, 592 d. 16h. 36 m.; 


from the birth of the fifth to that of the ſixth, 745 d. 19 h. 45 m. 
from the birth of the ſixth to that of the ſeventh, 804d. 17h. 5am. 


What was the age of the eldeſt when the youngeſt was -horp } 
M3 3194 aus, 12 N and 51 minutes. 


a. 7. tt N 
SUBTRACTION. th 


SUnraaerion ! is the taking a leſſer number from a greater, in 


| order to diſcover their difference, or the remainder. 


* 


0 1 25 1. Sub. 


TR SubtRActiON. Putt 1. 


"  Subtraffion 27 mare, 
e 


1. Set figures of like place under other, vi. units under units,” 
tens under tens; Or. and the greater of the given numbers upper- 

moft. See-atrom XI. 

1 8 5 II. Beginning at the place of units, cake the lower Gixuces from ; 
Ws _ thoſe above, borrowing ant paying ten; as need requires; _ . 
. write the has below. Bee AXIoms II. He . | 5 


EXAMPLE L 


eck lat of | He thivies bu⸗ $67 maj of 0k td, 
| 3 can be ſubtracted, I place the ee fubträbend. 
numbers as directed in Rule I. vis. 

Units _ units, tens 1 8 559 5 diterence or remainder. 
Ge. and the greater uppermo | 
mm tlie margin. Then, * Ming kt the lack bf wilds, 1 ſay, 2 
bote from 0 units and 5 Hes remain; Which J fet Below, in the 
| Place of units; then 6 12 from 6 tes, and nothing remains; 
5 Pa I foe? © below, in the place of tens; then 5 hundred from n 

. 55 hundred, and 3 hundred remaih which I eb below in the 

8 Ee of windel ; "Io: "TH: "Re al OTE or remainder EN 


EX A url E n. 


5 e gt the kan” units under uuns Er. as in ac 
g N Hair la, unſts from 2 units I cannot, but, becauſe 5 
= ” whe in the telt ſuperior place makes ten in this place, 7432 
N e borrow. 1, ds. I ten, from the ſaid next place, as direct- 2785 5 
a i Rule II.; which x ten being added to 2 makes 1ꝛ3ꝛĩ —?:;h 
= 5 then 1 ſay, $ froth 12, and Þ remains; Which 7 I ſet below, 44647 | 


„„ ender by eſteeming 3, the vert b : in the major, to be 
h e only 2, or, Which is more uff ral, and the ſame in effect, by adding 
” T0 the bett Rgure in the minor, thus, 10 hit 1 borrowed ana 

mak from 3 1 cannot, but c bea dose I fay, 9 from 

"IJ and 4 remalns; which 4 1 ſet below: I proceed, and fay, 1 

that I borrowed and 7 make 8, from 4 I cannot, but from 14 and 
6 remains; which 6 I ſet below: J go on, and ſay, 1 borrowed 
and 2 make 3, from 7, and 4 remains; which 41 et below. So 
the difference or refndinder 1 is 4647. By borrowing and paying in 

this manner the major and minor are equally augmented, or have 

the ſame nimber added to each of them; and conſequently con- 
tinue t to have the lame Wenge; by + axiom I. 


5 E X. 


bo” | 


en m. L en 


EXAMPLE nt. 


__ Rh 1 of: adding 10 to the upper leſſer figure, bun- Wy 
diredly from 10, and add the difference to the upper fi- 


ure for the remainder, thus, 3 from 2 I cannot, but 3 274 52 
om x0; and 7 remains; which 7 added to 2 gives 9 for 873 
a remainder: then I go on, faying, 11 borrowed and 7 


make 5, h from 5 I cannot, but from 10, and 2 re- 16579 £ 
mains; 4 9 2 added to five gives 7 for a retnainder : ſo 
I proceed, ſaying, x borrowed and 8 make 9, which frqm 4 1 can 

not, but from 10, and 1 remains; which 1 added to 4 gives 5 for 


a remainder: ſo I go on, and fay, 1 borrowed from 7, and 6 re- 


mains, and o from 1, and 1 remains. This method is the ſame 1 ” 


IT with the. other; but not ſo uſual, and ſomewhat * 
MORE EXAMPLES. 


0 WM Fo „ * 0 
rom 84) | 439 42690 
- Fike whey 4 ; 52 i ſa | 


— — 


it. 2 of the parts Ee mntegers ; ges as ; haue, pente, for 


thing, oe: c. . 
* VV 1. E 8. 


4 Place like parts under hor, win, farthings under dia, 9 | 


pence under pence, Wc. and the een of the given numbers up- 


permoſt. See axiom XI. 


II. Begin at the loweſt of the parts, and borrow necording to 
the value of an unit of the next ſuperior denomination; vis. in 


farthings borrow 4, in pence borrow 12, Oc. as the tables of coin, 


weights, and meaſures direct. 


III. If you borrow 20, 30, 40, 60, or any juſt number ot tens, | 


as in ſubtracting ſhillings, degrees, poles, minutes, ſeconds, &c. 
proceed with the right-hand column, as in ſubtraction of integers ; 


and then ſubtract your tens, borrowing, if need be, the number 


| of tens contained in an unit of the next ſuperior denomiaation. 
The fen 28 * in the following N 8 
1. M O N E V. 


Hides" accoidivg - to Rule I. placed (00 0 (00 0 
like parts under other viz. farthings L. Js. d. 


under farthings, pence under pence, 13 1 3 10 2 major. : 
| * 2 minor. 


Oc. and in each of theſe denominations, 
units under units, tens under tens, and — — | 
the greater of the given numbers upper- 2 5 3 * = rem. 

moſt, as in the * 1 W 8 5 with the ON 


K : 


farthiogs, n 


42 3 SUBTRACTION. FO 


farthings, out ſay, 2 from 2, and o remains; ſo, 3 nothing 
do ſet down, I leave the place blank, and proceed to the pence, 
* faying, 6 from 10 and 4 remains; which 4 1 ſet down, and go on 
to the ſhillings, ſaying, 2 from 5, and 3 remains, and 1 from 1, 
and o remains; or I may ſay at once, 12 from 15, and 3 remains; 
Which z being ſet down, I proceed to the pounds, which are inte 
ers and ſubtracted as ſuch. 
Here I fay, 3 farthings from 1 farthing I cannot, but, as sdiref. 
ed in Rule II. I fay, 3 from 4, the 
number of farthings in 1 penny, bor- (19) (20) (r2 2) 


15 rowed, and 1 remains; Which 1 added N15 
to I in the major gives 2 farthings for 5 — 5 i 9 major. 1 
a remainder; which I ſet down, and bal til "104 n minor. 

proceed to the pence, ſaying, 1 penny . 

borrowed and 10 make 11, which from 429 ” rem. 5 


61 cannot, but from 12, the number 
of pence in 1 ſhilling, and 1 remains; Which 1 vided to "4 in the 
major gives a remainder of 7; which I ſet down, and go on to the 
_ ſhillings; and becauſe in ſubtracting ſhillings we barrow a juſt 
number of i tens, vix. 2 tens, or 20, I work as F in Rule III. 
and in the right-hand column ſay, 1 borrowed and 7 make 8, which 
from 4 I cannot, but from 14, and 6 remains; which being ſet 
= down, I goon to the left-hand column, and ay, I borrowed and 
_ - I make 2, which from 1 I cannot, but from 2, the number of tens 
5 in 1 pound, and o remains, which o added to 1 in the major gives 
I for a remainder; which I ſet down, and proceed to the pounds, 
i g 1 e and 8 make 9, which from 81 cannot, but 
* 18, N 
Note 1. 55 add the be borrowed to o the 8 or der 
in the major, and then ſubtract from their ſum. Thus, in the far- 
things they add the 4 borrowed to 1 in the major, and then from 
the ſum 5 they ſubtract the 3 in the minor; and in the pence they 
add the 12 borrowed to 6 in the major, and ſubtract from the ſum 
a 18, &c.;z but the method taught above is the eaſieſt and moſt uſual. 
Fans : Note 2. A great many people, in ſubtracting the ſhillings, in- 
„ lead of working as directed in Rule III. proceed thus: ſaying, 1 
borrowed and 17 in the minor make 18, which from 14 J cannot, 
but from 20, the number borrowed, and 2 remains; which 2 »dd- 
ed to 14 in the major gives 16 for a remainder. The learner may 
chuſe * of the two methods he likes beſt. 


MORE EXAMPLES. 


8 3 * — s 2 91 — {ge ne 4 
5% - — IAB" - — > 5 . - 
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dy Da. 4 * n - an — — 2 
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9609 15) (20)(12) d e (6 Hehe 


; "OR Fo a BY 1 5 13 4 . 5 10 4 
n Sk 375 2 215 54 14 71 68 ONE * n 
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py 5-9 d * * n 8 - 
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Chap. III. SUBTRACTION. 43. 


Eo of B. 3 — — 150 
2 1 F)) 8 
A KEY B at one time „„ 1 2056 -: | 


240 bern Sth the pounds, and 6 24 (20) (4) (28) | 
from 22 J cannot, but from 28, the number | 
of pounds in 1 quarter, and 4 remains, 84 1 22 major. 
which added to 22 in the major, gives 26 49 7 24 minor. 1 
for a remainder; which J ſet below, and | | 
proceed to the quarters, ſaying, 1 quarter 34 3 "a6 rem. % 
borrowed and 3 make 4, which from 11 
cannot, but from 4, the number of quarters in I c. and 0 remains, 
which o added to 1 in the major“ gives 1 for a remainder; which! 
ſet down, and go on to the C. which are integers, . 
borrowed and make 10, Which from 41 cannot, but vom 14, Oc. 


A At another tine ts 18 13 4 

= At another 12 16 8 

125 yu bim SD to the See * 5 a, —. 

ah Iæ all 

oj $ %%% OI 4s, Balance ave to 5 
1 56 ah To; Er. * LE e, ou 1. 455 

3 Alea B — eee ee 

15 A received at one time e 

FS At another time _ nt. A 10. 

. At another a bill of „ ͤ 7] 

5 At another a draught „ „ . 
No n to > the value F 3 2 15 

= Balance due to A 

; A road collected of rents „ Mg 

Remitted to his maſter at one time he VT 

At another e " . 

= Paid ſmall bills ninounting + to 8 08 1 4 

Paid accounts amounting to 5 „ 322 2 Toney | 

Pad of taxes FIDE repairs 25 „ - 15... 0Þ = 

i | . In all — — 3 

; | Balance due to the a 
: | AVOIRDUPOIS WEIGHT. - 


2 * 


M ORE 


— — 
RT! _ >. 
— —ü— 


Pry = = = - = = 
— , nd Wrobel e 


* o = - 
= = = > — 2 _ — IESO = GG — * , R \ COVE T—_ Z 
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Oy” by y 4 — — — — 1 ES 5 MAY — r X pac" ' wh — — = — 0 mY — s : IS 2 * 5 i —— * P Bina, £9 — —— 1 
* — — 1 — — - 1 — — — — * — 0 way a. , * * l A — N 
- l 4 — 19 5s a2 oe a * - _ . 4 — n * 15232 93 = | 
—_— — » T —— — WE 6 rs I 94 . _— - need js — + xv _— Wn — — —— _ — 2 " 77 * oy ——_ Hl 2» " i 8 i — 
—2 * * _ —— 2 rr — boot I —— art away? |» ren =" 42 2 N . N * 1 * 
. 2 2 * * r _ — 4 wat Oe ——— — 2 ES — n 22 * —— — — 15 . un, nm 5 2 — — * ©. _ = N 4 A wn a G s 
= TIES - — Sad — * _— PD I 7 0 * N n * x m 2 * 7 3 2 - — * - 12 " * 8 * 5 — * * * — * > 4 - 
a a X ” 1 1 * 7 7 . 
4 ey L 8 . ; q 4 


—— 


1 — 
— r — 
— * 


— — = —— — — 
» by 5 2 6 w — 
—— —— — . — — . — — = * 
un 22. wy oY CEOS — - — 
— * . , 


PTV IR 
- r 
— > rape —„-— — 
g F 
- <> — 
—_— K 


* SUBTRACTION dar. 


ac, owe.” 


OD PEG 


e EXAMPLES. 


TS OR Ex. 2. 
ce e 


N „ e 
Take 25 „ 205 54s {0 — =P 3 


5 Rem. 


The C. in 3 1. are fubtrated like ſhillings; that i is, 1 as 
. in Rule III. or by che method mentioned i. in note 2. above. 


EG Ex. 3. 8 & 1. 
| A merchant bays of _ TR, 80 1 14 


Zelle 8 ee 


Sold in a 


| Remains on hand 


! 
4 


3 TROY WEIGHT. 


OY TY 5 
(19) (12) (20) 0 Gee 
Ib. ox. mY. 8 lb. o%. dw. gr. 
a 74 w ©. - 08 3 138100 - 
Sub. 28 = JF 17 Is: 


| Rem. | 
bY 2 5 [EM 
| Bought of filver W Fg 65 10 25 41 


Remains unſold =, - 


E CITY SUBTRAGCTEON. Mi” 
| 5 AFPOTHECARIES WEIGHT. 


Ex. 1. Ex. 2. 
e p48 7 ) (20) 
8 142 a . Fr. | 
From - 4 8 4 15 en T3 
Sub. 82 7 2 32 5 
e ; *. 3. 3 | 4. 
From 58 3 1 10 37 2 14 
Sub. 37 10 5 1 16 | 28 2 18 
GR 7 * — — 
"xt w 0 0 L - W 3 E 1 G H 1 1. 
5 Ex. . . | Ex. 2. e 
(10) (12) (2) (64) 20 5 | (10) (2) 45 
. RT fac. wey. tod. = Ston. clo. Ib. 
2 r 23 
Rem. + =, 
6. D R * M E A s v R E. 
„ EF CR Ex. > 
"Tr (5) 92 (4) 1 (400 (8) 
Load. grs. bu. pe. Load. bu. _ 
1 „ 
b 8 4 


2 e the buſhels 3 in Re 2 3 vou 8 a jut 
une of tens, viz. A tens, or 40, work as directed in Rule III. 3 
that is, proceed with the right-hand column, as in ſubtraction of 
integers, and in the left-hand column borrow 4, when the * | 
in the et h Is leſs than the figure to be ſubtratted. ws 


COAL: MEASURE. 


NY No 50 . | Ex. 2. 2. 

C20 (4 19) 300 % 

4 3 8 (363 22 
Ny Brom t A” | e pr 23 3 
. 2 55 5 „ 49 27 5 1 


. BTRAGCTION. 3 


scoοοο̃ DRY wEASv 


4 e 1. 5 85 . 4 N 5 0 
“(1 0) (16) (4) (4 (100 (4) (4) (4 
Chul. bo. fir. 7005 : 80 * Bo. fir. pec. lip. 
Frak 37.20 [1.2 67.0 2 WA SN 
e . 23 3: e 


=, * . 


. RX 8 ! N 5 1.9 £6 ; ; DTS; 
an R : * 95 | 8 
* Em. * 7 4 Pg ER 


„ IN BAE As AE. | 


Ex. 1. . * Ex. 2 . 


Mo”: 4 ho 63) (8). i 
| 1 * W G 2 hs 


From * by 1 2 5 63 45 3 
Sub. 1 4: 47 -_ 8 38 — 2 


Ren. Es 17, 
| 1. BEER. and. ALE MEASURE. 
HOY cee 

5  Hbd. 12 ” 2%, 1 8 An, N _ 8 


SCOTCH LIQUID MEASURE. 1 

. „ "Ex, 266 5 

(10) (16) (400) Tp 2) (2) () 

. Hbd. gal. qrt. pt. Pri. cbo. mu. gil. 

e 5 $7 325 525% 27-1 17d af 55 1 
Sub. * 13.42 L016 33 3 „ 


x #7 2 


r 
n 


* 


Fe ⁵¶ .;. — 


9. ELOTH- MEASURE. 


0900 00 (4) 6 7 0% (ü 6 fu) 
Tas. che 3 ee F. Engr nu. 
From 38 e 98 $3 
Sab. 23 2 1 | 0 I 3 "07, 4 3. 


Rem. Cs: 


. F | : : "is LONG 


33 
25 
pe 
5 
8 
1 
= 
8 
* 
3 
5 
3 
KS 
<a 
bY 
of. 
5 
> 
; 
5 
2 
%; 
8 


Net Nom. Sg 


ap; UL. SUBTRACTION. 


LONG MEASURE. 


TP DE e e 1800 
i "= (40) (090 65 Do). 


ea. mi. fur. po. ' + Po. yd. f. inch. 
From 33 1 4 29 25 3 1 10 
Sub. . . 8-5 4.9 It. 


Rem. 


$CoTcH LONG MEASURE. 


eee PET | „ 


8 6 1 
eee wow. 


l . bt 6s oY 4 3 20 
oO LTP 15; Ex 


{ ! 


LAND: MEASURE. 


i „ kr. 1. | D 
(10) (0 (0 (310 6303 (4) (40) 
Acr. roo. ſap. ſay. Aer. roo. Ap. 
i in 41 37 w7 . 


| 9 28 3, 33 33. - 1 8 a7 2 5 


$COTCH LAND: MEASURE. 


10) (4) (40) 36 | (© 4) (40 
* Aer.roo. Jae d. el. Aer. or 3 
: 5 VI, „%; [ 
PPP 2 2 EY 


— 


N . 5 


; Rem. 
> SUPERFICIAL. MEASURE. 


= munch Ws | | Tas. ft. inch. 


9 2 128 654 5 96 


T 


COL ) (149) e (10) (00 


2 


Sub. 550 PSs 2 F E 7 1 54 a 


When 


„%%% ««kéꝰk:gẽè t : > v9 


— 


- . SPBTRACTION. 


i Part 1 


When the number of inches in the minor is greater than in the 


major, ſubtract, as in integers, from 144, and the difference add. | 
ed to the inches | in the major * the IE; = 
- SOLID MEAS DRE. = 
T Ex. I. Ex. 2. | = 1 
e ( (2p (1 00), 2 150 (27 (I — _ 
inch. F. ft. incl N 
From 9 1 * 16 100 „ 
Sub. 2 21 a 1 Wy 2 5 * 1 ; 
| Rem. Wy = 4 ; 1 
The laſt direction . KA herz h dds voriation, that you 4 
ſubtract che ä * inches in the minor From Fiala = 
| 24. A 'C [ RC L x. _ | 
gr (39 ($0). 49 S0 ($6) (60) 3 
From 13 7 18 46 + 14 43 50 ; 
* * 3 $9 . : 


; In bene th 1 1 a N th 
5 * right-hand column as in ſubtraction of integers, and in the left- 
hand column of degrees borrow 3, and in that * minutes and ſe⸗ 


conds borrow b. a5 directed in Rule III. [ 
UK. | iT IM E. 5 
YI. ſw, 8 | Ex. 2. = a 
(400 (13) (4) 0 | (#0) (24) 660) (6% 1 
Tear. mon. wh. da. Da. bo. min. fec. 


e . 4 14 35 28 
Sub. Kel 10 3 5 32 18 43 37 


6 : R A 2 


W, The P roof of Saler. 


Merch and men of buſineſs uſe no other ek beſides a re- 

| viſal of the work, qr running over it a. ſecond time; but it is uſual 

in ſchools to put the learner upon praying the. ne by ſome 
of the three methods . v. Th 

| * 1. 2 


c 


Chap: III. 8 UB RACTIO N. 
1. The work may be proved by addition; for if you add the re- 
mainder to the minor, the ſum, by Axiom X. will be equal to the 
J 61 on, Frag po 
, ' 
%%% » AB - 1-4) ps 6 ns | 
den, minot 48 12 6 | 


"% 


F 


oy P : 7 1 * 4 ; 905 11 $ » of © YT” 4 od - 

he 8 —_ 3 

G . i N 1 * - : : a 
: Sos Wd be” b ” N 2 5 — wt 2 

23 g — U— 

5 15 


)))%%%%ͤĩ ?9＋]“˙„h wot -* 9p 29 20% 


1 


\ 


2. By fubtraQton; for if you ſubtra@ the remainder from the 


\ 


Ke, riajot 4 x5 10 


— — ; 


2569 proof 48 12 6 


| 3. By caſting out the 9's; for the major being equal to the ſum 
of the minor and remainder, if you caſt the 9's out of the major, 
and place the exceſs at the top of the croſs, and then caſt the 9's 
out of the minor and remainder, as if they were items in addition, 
and place the exceſs at the foot of the croſs, it is plain, the figure 
at the top and foot, if the work be right, will be the ſame; On- 

ly, in proving ſubtraction of money, Avoirdupois weight, &'c. care 
muſt, be taken to begin with the higheſt denomination, reducing 
always the.exceſs to the next inferior denomination, as taught in 
the proof of addition.” See the following examples: 855 


„ © $347. thajof ' 73 15 10 
4 X 2569 minor 48 12 6 


A 


865 IV. Practical Dueſtions. 
Hat ca th ; | . 


o 


= 


al 1. America was diſcovered by Columbus in the year 1492: How. 
long is it fince, this being the year 178 5 Au 203 years. re 
2. The ſum of two numbers is 8764; the leſſer is 795: What is 
OTE Re er 


D 5190 1 8 3. The 
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4 FA apo wg nn * * 
r 
2 


— — 8 K 
N 5 i _ = = = 2 
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2 2 n = 1 - 
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8 - SUBTRACTION, , Part 1 


L. 218 16: 8: What is the balance due? 4, L. 128 16:8. 


I q. E : How much remains on hand? Anf. C. 3: 2: 25. 


18 dw. 20 gr.; the largeſt bowl weighs 13 Ib. 5 0z. 13 dw. 17 gr.. 
N What! is the weight of the leſſer? Anſ. 9 lb. J oz. 14 dw. 21 gr. 


but having fold 13 tuns 2 hhds 54 gallons, how much remains? 


— 


bers ariſing from the multiplication of theſe ſeveral figures into the 


Ee The greater of two numbers i is 1 323 their A 1s 957 
What i is the leſſer? Anſ. 3865. 
4. A borrowed of B L. 347 1 3 4, nd. e. paid him 


5. What ſum added to L. 638 14 74 will make L. 1000? 
Anſ. L. 361: 5 44. 
A grocer buys [> 17 121 7 95 of ned he ſells C. 13, 


7. The difference of the weight of two filver bowls is 31b. 9 oz. 


* 
. 


8. A vintner had in his cellar 18 tuns 2 hhds 48 gallons claret ; 


An. 4 tuns 3 hhds 57 gallons. _ 

| E A gentleman's eſtate conſiſted of 1648 acres 1 —⁰ and 26 
oles; but, to anſwer the demands of dunning creditors, he was 

| Cbliged to {ell off ſeveral large incloſures, conſiſting of 3278 acres 

2 roods/ 32 poles: What is he now Poſſeſſed of ? + 4369 acres 

2 roods 34 poles. 

10. The planet Venus . round the Ki in 224 days 16 
hours 49 minutes 24 ſeconds; and Mercury in 87 days 23 hours 15 
minutes 53 ſeconds: What is the difference of their periodical 
times? An. 136 days 17 hours 33 minutes 31 feconds. | 
11. A merchant, on balancing his books; finds, that he has in 


ready money 18 348 13: 453. goods to the value of L. 2635, 


168. 84 d.; debts due to him L. 1784: 18 62: at the ſame time 
he owes to A, 5 85 275: 14 : 10; and to B, L.384: 18: 54: What 
is his neat Rock ? or what will he be worth after all his debts are 
paid? . L. 4108 51543... 15 | 
12. The weight of two hhds tobacco when pi is C. 9: 216 


each; the weight of the two empty hhds is 264 Ib. AN What Q 
| the neat e wo the TORR "AP; C. 18 Hf: 1 „ 
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MULTIPLICATION. 


„ N 8 "I 1.5 * 


Þ PT ER ts are two e given, vix. one to be 
multiplied, called the multiplicand; and another that multiplies 


it, called the multipher; theſe two go under the common name of 
Factors; and the number ariſing from the multiplication of the one 
by the other is called the prouicb, and ſometimes the fact, or the 


rectangle. If a multiplier conſiſts of two or more figures, the num- 


multiplicand, are called particular or 1 e 3 and their 
tum 1 is called he robes POE n 


Multiplication 


* . 


MULTIPLICATION. 0 


| Chap. W. - 
| Multiplication then is the taking. or repeatin 8 of the multipli 
cand, as often as the multiplier contains unity. Or, 4 


Multiplication, from a multiplicand and a multiplier given, finds 
à third number, called the product, which contains the multipli- ; 
cand as often as the multiplier contains unity. 
| Hence multiplication 10 upplies the place of man n for 
if the multiplicand be repeated or ſet down as * as there are 
units in the multiplier, the ſum of theſe, taken by addition, will 


Ns Sh * K 71 


5 . my 8 to the product by TE e ; Thus, 521 X 3 5 5 5 =; | 


"Phe iſt | and loweſt ſtep i in multiplitation i is, to multiply one al. 
git by another; and the fact or number thence ariſing is called a 
7%, ngle product. This elementary ſtep may be learned from the fol- 
lowing table, commonly called Pythagoras s table of multiplication : 
_— which is conſulted thus: ſeek one of the digits or numbers on the 
| head, and the other on the left fide, and in the angle of meeting 
| you have their product. The learner, before he proceed further, 
| ought to get the table by heart. ary 
To ee 's table are here added, on account of their uſe. 
fulneſs, the . of Gs numbers 10, 11, . 


1 
e 


1 
18 | 
$84 
| 2 
- : | IO 
8 3 


_ 
4 * 
5 x 
"= « N 6 — 


1 
18 1 
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MULTIPLICATI oN. Fart I. 
1 Multiplication ef inte. 3 | 8 


bp Set the Walt below thi | iti ſo as Ike places 
may ſtand under other, vs. units under units, tens under tens, 


c.: but if either or both of the factors have ciphers on the right 
4 hand, ſet their firſt ſignificant figures under other. 


The order preſcribed in this rule is not abſolutely neceſſary, but 
very convenient, as will appear in the examples. 
IT. Beginning at the right hand, multiply each figure of the 


5 Wee into the whole multiplicand, carrying as in addition, 
and placing the right-hand figure of each particular product di- 
realy under the multiplying figure. See Axioms II. III. IV. VI. 


IH. Add the particular products, and their ſum 5 be Ihe to- 


tal produck. See Axiom XII. | 


0 . M43 . 4 6 
EXAMPLE 25 Wh 3 . 


e 3 the multiplier 94 ae” 
under the multiplicand, as di- mann 7 er | 


rected in Rule I. I proceed ts © SPE 


the operation, and ſay, 7 times Hi 58 produtt. 


4 make 28; I let the 8 below 

in the place of units, and carry the 2 tens to the next 1 as . 
rected in Rule II. ſaying, ) times 9 make 63, and 2 that I carried, 
make 65; I ſer 5 below in the place of tens, and the 6, which de. 
longs to the next place, I ſet on its left hand, there being no fur. 
ther place to which it can be carried z ſo the . is 6 ark 


+ erat EXAMPLE IL 


Here I firſt multiply my ee fi- 732 e d. 


gure 8 into the whole multiplicand, as in 68 A 
the former example; then I proceed, and 
multiply likewiſe my 6 tens into the whole 5536 particular 
multiplicand, ſaying, 6 times 2 make 12; 44 52 Products. 


I ſet the 2 below under the multiplying 


fgure, vix. in the place of tens, and carry 504 56 Total produd. 


my 1 to the next place, as directed in Rule 


II. The reaſon why I ſet the 2 under the multiplying figure, or 
in the place of tens, is, becauſe the multiplying figure 6 by Axiom 
VI. is really 6 tens or 60, and 60 tunes 2 make 120; ſo that by 
carrying the I to the next place, and ſetting | down 20, the o would 
fall into the place of units, and throw the 2 into the place of tens; 


but as © can make no alteration in the addition of the partial pro- 
e the lewd of it down | is 5 and juſtly omitted. 


* 1 From 


4 * = 4 
Re 
by 


Sat ws 1 "IR 


ae IV. MULTIPLICATION. 


gin, it appears, that though any of the factors may be 


\ made the multiplier, the product being the ſame in both _ 
_ caſes, yet the operation becomes eaſier and ſhorter by 


making that factor multipher which conſiſts of the feweſt 


#0 ſignificant figures. Here likewiſe obſerve, that in multi- 
7 plying 7 hundreds into 8 units of the multiplicand, LI fet 


g 2 2 
FA Fa 7 


tune right-hand figure of the product under the multiply- 


From the repetition of the former example on the mar- 


ALS ing figure, v1%. in the place of hundreds, becauſe the 


multiplying figure 7 is really o. 
Mm )) 


When the multiplier has ciphers on the right 
band, as it would be evidently loſt labour to 


cron figures on their left hand into higher pla- 


1 ces, I ſet the firſt ſignificant figures of the fac- 


tors under other; and, after the operation is fi- 
niſhed, I annex the ciphers of the multiplier to 
che right hand of the product. Net 


_ When the multiplicand has ciphers on the * 
right hand, the caſe is in effect the ſame; 
= wherefore I proceed in the operation as be- 


When both multiplicand and multiplier 


caſe is plainly a compound of the two for- 
mer, I annex to the product the ciphers of 


both factors. 5 


g⁊ures, I omit the ciphers; becauſe the 
multiplying by them would only pro- 
duce ſo many lines of ciphers, and ſo be 
labour in vain; wherefore I multiply by 
the ſignificant figures only; but I take 
care to place the right-hand figure of 
each particular product directly under 
the multiplying figure, 170 BR 


We 35 


n 


multiply by the ciphers, their only uſe being to 


; | fore, and annex the ciphers to the product. 5 IF | 
> T4 (RS OW 


have ciphers on the right hand; as the 


%%% ̃ↄ . ĩ 7 oa. 
When the multiplier has ciphers intermixed with ſignificant fi- 


a 


1706 
. 
61416 


93.363000 
3 
507 4900" + 
mw 
| 61416000 


| 853000 


1 614760000 


29601847 
300905 


148009235 
Eh 266416623 
8880554 


8997 343771535 


The 


— 


| [OS MULTIPLICATION. er 


The — of TIRE | 
n the right: wean he werbe 1 
hand figure . 1 


Sieh partieller IN 5 e e e ee 
pee , 7 e015 ON . multipliers : 
ui the _—_— e „ „%%% OR he 
Pluying fi . 5 5 ; oh. 

i Rl Ps „ 28 e vn by "7% | 
_ pear by reſolving _ - 26641662300 prod. by Die | 
the multipher in- 8880 5 l er by N 


to its conſtituent | 
parts, as in the 5 bene total produtt. 
| "WAFER ts 5 | 
e MORE EXAMPLES. 


87694 X 358 = 31394452 
$9387 x 796 = 47272052 
78464 * 4207 330098048 
978 x 7800 = 7628400 
673000 x 8 S 59897000 _ 
| $8470 x 99700 © = n 


— ä 85 — —_ N — > \ = _—_ a =_ 
= 3 Þ 5 © mg 1 * — — —. * 
5 b : * 3 pl . r * +. -> A — r 8 _ 2 2 = — — n o by b 5 * —_ _—_ \ SY = 
3 9 r 8 S * r t N 5 * r > 2 r +» Ape 21 by 4 8 5 8 GS; — — 1 — = 
CIS TEE © ow 2 — we — 4 — 9 — PR T £ 1 3 22 1 2 3 e 7 = — Ig S—_— 
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- N 
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| Contra@tions, and ample ways of working multiplication of 6 integers. 


1. To multiply any number by 10, by 100, by 1000, Cc. to 
the given number annex one, two, three ciphers, ©c. Thus, 
23X 1022303, and 384 * 1002238400; and 745 X 1000 =74 5000. 
2. To multiply any number by 9, by 99, by 999, Cc. multi- 
ply the given number firſt by 10, by 100, by ooo, Cc. that is, 
annex one, two, three, Oc. ciphers to it ; from this ſubtract the 
given number, and the reminder i is the . as in fog: follow- 
. ing E e 3 5 5 


pl 1 
— — — 44 1 
— — 
fn, als 
— 
— we 


— , 


— — 


Py 


2 
1 
A 

"x ; 
iS ö | 
iy | 


Ex. VVV Be 9. . 
| ; hy Mule, 47 by 9. Mult. 627. by 99 Mule. 5 999 : by 999 
2 %s be „ OS... 


Prod. 25 5 Prod. Gang 15 5 rod. T9800: f 


8 Ex. 3. we may Furey in 5 that to multiply « any 
"be conſiſting entirely of 9's by itſelf, is to ſet 1 in the place 
af units, then as many ciphers, ſave one, as there are 9's in the 
given number; then 8, and on the left hand of 8 as many g's as 
"harp are ciphers on its right. 1 ; 

This method of compendizing may be [ET extended, thus: 8 
If the multiplier be all g's, except the right-hand figure, or ex- 
5 cept the | two * the three * next the richt hand, annex as 


many 


ob w. MULTIPLICATION 5; 


many ciphers to the multiplicand as there are figures in the multi: 
plier; from which ſubtract the 138 of the multiplicand into 
the complement of the right-hand figure to 10, v22. what 1t wants 
of 10; or into the complement of the two figures next the right 
= Land to 100; or into the complement of the thtee figures next the 
WT right hand to 1009, Sn ihe „ 


# 


. > oo 
—_—— 114 © ̃ é 
317384 = 7346 x 4 67432 = 54786 X 12 


. 


7874676 prod.  ' — 647202568 prod. 

_ Again, if the multiplier be all g's except the left-hand figure, 
add unity to the ſaid left-hand figure, and multiply the ſum into 
the multiplicand ; to the product annex a cipher for each of the 
other figures in the multiplier; from which ſubtract the multiph- 
cand; and the remainder will be the product ſought, 


2846 x 799 4327 * 1999 
J aa dt 
, EC to i Wb on 


3. To multiply any number by 5; firſt multiply it by 10, that 
is, annex a cipher to it, and then halve it: and to multiply any 
number by 15, uſe the ſame method; and add both numbers toge- 


| A ther, as in the following examples 


— — 


T ys. 0 


wn lens ly 3666 by 65 


Troduct 37195 —S e_. 
, mne ane 


— — 


ply by the unit's figure, and add the back- figure of the multiplicand 
to the product; and to multiply by 21, 22, 23, 24, 25, 26, 27, 
Oc. add the double of the back-figure; and to multiply by 31, 
32, 33, 34, Oc. add the triple of it; and to multiply by 112, 
113, 114, Oc. add the two back-figures; and to multiply by 101, 
ff ol nn Ws SA. . x 


| 
5 


DR. multiply any number by 11, 12, 13, 14 15, 16, &'c. multi- 


and g carried! is 573 which 1 ſet down, and the Pear: is 576 : 


16 MULTIPLICATION. Fart l. 


102, 103, 104, Ge. add the next. neee ſave one: as in the 
following examples: 


e RS. UV 0 5 | jy v7 "AE Bs, 2, 
Mult. 876 byiz Or thus: 876 Or thus: 976 6594 
A S 1.7 Hol a 9 
E . 9636 . 9716 
5 435 EK, 1 201 e 

11745 8194 
, LU gf J 
, DR. 8 
N 155 7234 e 110 1 54 185 
ieee, 7234 %%% ͤ ao... 
t 81000 | _ 


In multi, lying by 12, as in Ex. 8. it is more uſual, and Es. 
_ equally eaſy, to proceed by ſaying, twelve times 8 make 48 
96, and, ſetting down the 6, I ſay, twelve times 4 is K 12 


. g 
: $+ If the BO FAT 3 conſiſt of the ſame figure repeated, as 111, 

. 2233, 333, 74%; 6 multiply by the unit's figure, and out of that 
product make up the total product, thus: Begin at the right 
hand, and firſt take one figure, then the ſum of two, then the ſum 
0 three, Oc. repeating the operation ſtill from the right hand, as 
often as there axe figures in the multiplier; then, neglecting the 
right-hand figure, or figure in the firſt place, take the ſum of as 
many figures toward the left hand as the multipher has places; 
and if there be not ſo many, take the ſum of all the figures there 
are; then, negleQing the figures in the firſt and ſecond place, be- 

f gin at the Ggure i in the third place, proceed as before ; and thus 
go on till the laſt or ej hand APs | is ee in alone; 3 as in the 
following examples: 


Ex. 3 {EP Ex, 3 +> 5 3. 

. „ 60 V 
„ 66 N 4444 

2293 5 prod. by . 29898 prod. by 6. "7 52 prod. by 4 4: 


552265 total. | 3318678 total. e 168872 total. 
| | 1 „ 6. v. 


gp 777 
. _ 


RO] MULTIPLICATION. ny” 


6. The operation may frequently be rendered ſhorter or PR 
either by addition, ſubtraction, or a more ſimple multiplication; 
and the caſes of this kind are ſo numerous and various, that they 
admit of no Anitnies. nn che wing ne and direc- 
Ve * N 9 i 5 


Bo” oh 374 
. 56 - 
5 3066 2244 
3% , 1870 
38106 20g44 
824 085 
642 147 
og 
' 3296 9590 5 
„ TIRE: 
e 100695 : 
29000 | 


1 wt the above 3 as lows : „ N 
| Ex, 1, L-multiply by 7, and add that product to the ale. 5 
cand, inſtead of multiplying by | 
Ex. 2, I multiply by 6, 1 out of that product I ſubtract the | 
multiplicand, inſtead of multiplying by 5. 
Ex. 3. I multiply by 4, and double that neous * 1 
E. 4. I multiply by 2; then I double, or multiply that product | 
by 2, for 4; and then add theſe two products (the right-hand fi- 
eure of the one to the right-hand figure of the other, &'c.) for 6. 5 
Ex. 5. I multiply by 7, and double this product for 14. 
Ex. 6. I multiply by 8; and, becauſe 8 tumes 4 make 32, 1 mul g 
tiply that product by 4, for 32. | 
Several other contractions might be added, but they are rather 
curious s than WY uſeful, | 


Sele meth ods of multphing Integer 


x: Inſtead 4 multiplying by the ier you may 1 1 

dy its component patts, or by the component parts of the neareſt 

compoſite number; and to or from the laſt product add or ſubtract 

he product of the multiplicand into the difference betwixt the mul, 

tiplier and the neareſt compoſite number. 
[Ti inſtead of Sg as 72, you may multiply by 9, and 

| that 


* 


S8 MULTIPLICATION. Pert l. 


but ſmall number; 
examples 


1 


f 


chat product by 8; and inſtead of multiplying by 56, you may 
multiply by 8 and 7, or by 7, 4, 23 for the choice of the compo- 


nent parts is arbitrary; and inſtead of multiplying by 37, you may 
multiply by 4 and 9, adding the multiplicand to the laſt product, 
for the unit wanting in the product of the component parts; and 
inſtead of multiplying by 34, you may multiply by. 5 and , ſub- 


tracting the multiplicand from the laſt product, for the unit of ex- 


ceſs in the product of the component parts; and inſtead of multi- 


plying by 68 in Ex. 5. you take the component parts of 64, being 
the neareſt compoſite number, which is 8; and 8 or 4, 2 and 8, to 
| the laſt product, adding the product of the multiplicand into 4, be- 
ing the difference betwixt the multiplier and the neareſt compoſite 


number gives the anſwer. 


© Here obſerve, that when three or more numbers, as in Ex. 6. 


are given to be multiplied into one another, the operation is called 
_ continual multiplication. And it is of no importance which of the 
component parts you make the firſt multipher ; for the laſt product 
will be the ſame, in whatever order the multipliers are taken: but 


it is convenient that the component parts be all digits, or at leaſt 
not above 10, 11, or 12. See the following 


Ex. 1. Or thus: is „„ Or thus: 


Mult. 436 by 72 436 by 72 Mult. 351 by 6 351 by 56 


9 


„FFF ·- bs 
JJJVJTV Ne 


4 s g 1995 
5 4 4 oy 
: N 


14 


| OE 19656 
Mult. 642 by 37 Mult. 275 by 34 


. . 


WT 


137 


* 


23 nn Pos, 
{Ad e Boks ay 


23754 Prod. 4350 prod · 


- 


ew. MULTIPLICATION 59 


Mult. 348 by 68 Mult. 324 by 252. 


1392 2916 $ 


Ex. 5. 


* 


2 K 
es 


VVV 
add 1392 5 5 


23664 prod- 


71 N 


This method may be extended to pretty high numbers. For, 


e 
88 

8 

1 500 

1000 

10 
I0oooo 
. 100000 


0p +> 00D 


unn unn 


And the component parts of the intermediate numbers may ea- 
ſily be diſcovered. The conveniency and proper uſe of this me- 
thod of multiplying will appear in Section 2. following” 
2. Inſtead of beginning with the right-hand figure of the mul- 
tplier, you may begin with the left; only take care to place the 
right-hand figure of every particular product directly under the 
multiplying | rpg in the following examples. 


Wee us FL”: OW 
| Mult, 4568 Mult, 6374 
e 234 . by. 7408 


— a 
„ 5. - 


Mg 18272 Ee | 5080992 
Prod. 10689 x2 Prod. 47218592 


3. Multiplication may be performed without any burden to the 3 
[remory, by ſetting down every fingle product, as in the following 
F a i TE eras | 


Here 


„%% MULTIPLICATION Part. 


Here I fay, 8 times 2 is 16, which I ſet Mult. 8742 
down; then 8 times 4 is 32, which I like- by 8 
wiſe ſet down, vis. 3 before 1 and 2 under it;: 87275 

then 8 times 7 is 56, I ſet 5 before 3 and 6 unk + 

der it; laſtly, 8 times 8 is 64, which I ſet dowmnn NT 
in the ſame manner: Theſe added as they ſtand, * Prod, 69936 

give the product. % ͤ OR r 
; _ Here obſerve, that when any ſingle product M * a "8 
is under 10, to prevent miſtakes by miſplacing, f t. 374 Y 
you muſt ſet a cipher in the place which a ſe- 7 2 
_ cond product figure would have poſſeſſed. _ — 8 
1 | 5 Ns CVVT 
1 . „ 
VVV Prod. 97448 
Ie diſadvantage attending this method of multiplying is, that 
„% e x y rr Lon. 
4. Multiplication may be performed by addition in this manner : 
Set the digits 1, 2, 3, 4, Oc. under one another, and oppoſite to 
1 place your multiplicand ; double it for 2; and to this ſum add the 
multiplicand for 3; and again to this ſum add the multiplicand 
for 4: and thus go on till you have a table of the products of the 
multiplicand by all the digits, or at leaſt as many of them as your 
multiplier requires; then transfer your particular products out of 
this table, and their ſum will be the total product. This method 
is convenient in large operations. See the following example. 
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F. The Noble and ingenious Lord Napier, Baron of Merchiſton 
in Scotland, invented a method of performing multiplication by 

rods; the ſeparate form of which, with the figures inſeribed upon 

them, are as in the plate, fig. 1. . bs his TY 


The rods, excluding the index on the left hand, and the 5 of 
FVV 5 | eiphers 
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ciphers on the right, are juſt the ſeveral columns of the multipli- 
cation table ſeparated ot cut aſunder from head to foot; each of 
the little ſquares in the table being divided on the rods by diago- 
nal lines into two ent g's e The right-hand figure of every fingle 
product in the table is placed on the rods in the lower triangle, and 
me other in the upper: and ſuch products as conſiſt but of one 
. digit are always ſet in the lower triangle, and the upper one left 
5” "The rods are diſtinguiſhed from one another by their top-figures, 
4 G is, 2, 3, 4, 5, Oc. making in all ten different rods, beſides the in- 
ex: but as the fame figure may occur ſeveral times in a multi- 
plicand, it is neceſſary to have three or four rods of each kind; or 
0 haye the four ſides of each rod inſcribed with a different ſet of 
_ The rods are fitted for operation thus. To the right fide of the 
index apply a rod on whoſe top is the left-hand figure of the mul> 
EF tiplicand ; next to this ſet the rod on whoſe top is the following fi- 
gure of the multiplicand ; and ſo on to the ger figure: 
then right againſt any figure on the index, you have the product 
ca riſing from the multiplication of that figure into the multipli- 
cand; but to be taken out by the help of an eaſy addition, as fol- 


: 
. 
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The figure in the lower triangle on the right-hand rod is tge 
right-hand figure of the product; the figure in the upper triangle 
on this rod, added to the figure in the lower triangle on the net 
rod, gives the ſecond figure of the product. Again, the figure in 
the upper triangle on the ſecond rod, added to the figure in the 
lower triangle on the rod following, gives the third figure of the 

product, Oc.; and the figure in the upper triangle on the rod next 
the index, is the laſt figure of the product. fa this manner are 
the particular products taken from the rods, the ſum whereof is the 


| total pradyQ. See the plate, fig. 2. in which the rods are fitted 
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or ſer together for the number 9587. 
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Aͤgainſt 41 find 383438 
Againſt Zi nd 28751 


6. If you make a table of the multiplicand for the digits 1, 2, 3, 
5, the particular products may be made out from this {mall table, 
almoſt with the ſame eaſe as from the rods, thus. ee 
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| TABLE. 


323682 multiplying figure is 4, double the number againſt 2, or 


add the numbers againſt 5 and 3; when it is 9, triple the number: 


2 farthings over; I ſet down the 2 farthings, and by, 8 "10% 
carry 3 to the place of. pence, ſaying, 7 times 10 is 3 
o, and 3 that I carried makes 73, which is 6 ſhil- ———— 
lings and 1 penny; I ſet down the 1 penny, and 451 - Th 

carry 6 to the place of ſhillings, ſaying, ) times 8 is 


Tings; I ſet down the 2 ſhilliugs, and carry 3 to [Ti place of pounds, 
; which are integers. 


_ continually by its component parts, or by the com 13 parts of 


the given multiplicand by the difference of the multiplier, and the 
neareſt cqmpoſite number: the "NW. or difference of gn two pro- 
Ri duQs 1 1s the UN 5 8 | 


fore, ER 
Multiply firſt by 8,. nd that ain by 73 „ 
or, which will give the ſame anſwer, a firſt. 2 14 91 
5 5 5 7 N then chat "DA 2d 8. „„ 88 
21 18 6 
1 1 „„ 8 : E X- 


ij 7894 When t the 1 4 the e 1s 2, * or 5, you 
15588] have the product by inſpecting the table; when the 


5/29470] add the numbers againſt 3 and 1; when it is 6, double 
— the number againſt 3, or add the numbers againſt $5 and 
1; when it is 7, add the numbers againſt 5 and 25 when it is 8, 


__ 3, or add the numbers againſt 5, 3 and I. . 
| II. eee of the. parts of Integers: * £ * 5 


Here there are three caſes. 15 
1. If your multiplier is a fingle dit, {et it under the units $6 
gure of the loweſt denomination, multiply it into all the parts of 


the multiplicand, beginning at the loweſt, and carrying always as 
in SIO, or range. to the value of the next Fn 1 


„ , e e 


What i is che price of 7 packs of cloth, at L. 6a: 8: 10% ter pack 
Here I ſay, ) times 2 1s 14, which is 3 pence and L. d. 


56, and 6 that I carried is 62, which makes 3 pounds and 2 fail 


2. If your multiplier conſiſts of two or more fgures; multiply 


the compoſite number that comes neareſt to it; and then multiply 


EXAMPLE 1. 


"What i is ths price of 56 "od tobacco, at L. 2: 4: 
Here the component Prem are 8 and 7 for 8 * 7 = 56: there- 


be, 


: 3 g 0 
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What is ih — of 126 yards: of Wave, 58 and $ . 
Ti 3:8: 4 per yard? oh L TR” A 
Here I multiply firſt by 6, that REY ay 2, 3 8 4 


nent parts are various, and may be choßen ae 
leaſure, I would have had the ſame anſwer, had * * 
| matcplicd br g 9 5d R#3. or by 7 * 3 * 3 7 e 
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tun? . 145 
Here the e ts, 1 * 4 . at, 12 
6a, whoſe component parts are 8 & 8; by 18 16 84 
which I multiply; e as in . eee 8. 
margin: then I multiply the given multi- rr r TT 
ne] by 3, the difference betwixt 64 and 730 l 13 a Fr 
67; and becauſe the compoſite A 
leſs than the multiplier, Ladd theſe two „ 


r 4 . . ——— — 


1257 5 7 1 


c. a2 3: 14 Avoirdupois ? 
Here the neareſt compoſite number. 18 . 9. 2 
81; and accordingly I multiply by its com- 2 3 14 
ponent parts 9 X FA then 1 4 the 5 . 5 
given multiplicand by 4, the difference be- | ——— 
twixt 7) and 81; and becauſe the compo- _ * 3 14 
ſite number is greater than the multiplierrr TS, 
I ſubtract the one Product from the other, —— I 


for ak a OT Re 232 4; 20} fub. 
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and that product again by 3: but as the compoß· 6 


Pi is che price of 67 tuns of iron, at 110 18: 16: 81 ter f 


Fein for the en T4 e e ee e add 


What 18 the 3 of 77 cheſt of goods, each cheſt weighing 7 


IT 2 
"EXAMPLE v. e 
Wha | is ; the p price of 274 mo of TOO; at t 38. 4d. per yard? 
Here 
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64 nM LTI PLI 0 AT 10 Part f. 
Here 1 nodiply ountinaaily by £., 95 * 
the component parts 10 & C E 3 4 price of I yard. 
2, which gives the price of 20 10 | 
yards: and then, for the price of 
The reſt, I work as follows, vis. Tho 
for the 70 yards, I multiply tbe e 
price of 10 yards 1 and for 16 13 10 price of 100 ard 
the 4 yards, I multiply the price 30 D{:/4" 


of 1 yard by 4; and theſe three 25 
IF; 68 price of 200 is 
| r * 0 WOE: the anſwer. it 13 4 price of 70 yards. 
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«Bom the FUNK 1 may . PREY a 3 and 5 

rule for working all queſtions of this kind; and is of excellent ule 
when the multiplier happens to be a high number; 21x. 

— Multiply continually fo many times by 10 as there are figures in 
the multiplier, ſave one ; then multiply the green price by the 

right-hand figure of the multiplier; and again, the firſt product of 

10 by the following figure of the multiplier ; aid ſo on, till you 

| have multiplied by all the figures it in | the Py The * of 
£ theſe Un is ger anſwer. e 
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| What | is the price of Ny yards of pg at 198. 644. + 

„ 

„ Price of Ls „ Price of 
5 19 bf 1 11 * 4 * 3 8 2 4 yards. 


© * 7 
* 7 VI : W 71-68 ; LY 1 
* ” 5 * > - * 


1 ; 
f 4 
+ a - 


— 
— Uo nts 
— * — — I. * — — — J 
= 
* - 
- * 8 3 


9 5 57 10 yards, & O =: KOs. 
ty es oe nf cas of Oi 4: 
N00 yards, x 6 =. 5080 5 5oo yards. 


4 g * x PT : $44 '$. 1 | x * N i 
4 ) J i . 4 


2 4 


| 977 1. $7 E's 1000 yards, x s = 7836 > 4 $000 yards 


* 
. 
1. 
5 
N % 
- 
of "4 
— © 4 
_ ö 
* 13 
* 
* 
1 VL 
[ i 
8 
a WS | 
* * 
nf 
he's 4 
% 
oP 1 
7 
= mn 21 
y 12 
Wen 
P. 1 
9 8 
" b 1 $6, 
bf = 18 7" 
Fa 1 55 
r 
1 * * : : 
_ 8 * 
} 42 
CEO = £44 
= £ "44 
N 1 ef 
Fr 1 
_ Yar 
T=_ pon 29 
- <4 
3 3 
* „ 5 
3 : 
1 2 5 
4 4 
+ \ l A F 
99 A 44 o , 
A "” F 
WC 
» 2 143 
4, 
ets. p 6 
Ar 4+ 11> KY 
We 1 i . 
l » 1 
"26 =—_— ; 
"Mop j 
TY 1 
„174 * | 
- 29 , 
1 * ' 
- WATT $ 
Tp \ 11 
11 
* ' 19 
1 * 4 » 
4 , 4 
1 n 
a N : 
4h 3 7 . 74 
ich 1 N "” 4 : 
Ay l „ ob 
11 7 X27 ' Bk 5 
f 1 b 
172 7 1 
7. 
4. 
4 17 G 
o of x 
Y 
141 1 
i, 18 8 
$4; 3,6 | 126 
he 15 
ou " U * 
. 1 7 
bis * 8 3 7 
$ 2+ * * & 
$_ © 4 — o £ 
1 [ : 
5 * « 
9 ©" [ 
My 77 Þ + 
4 "= * 
=_ } 3 
ie <q 
4 1 
Tit ©! NV $1 
1, in fl (53S T3 k 
35 
1 * 14 | 
DE + | 4 41 
* . T. 
Q \ 8 1 o 
PR 1 \ 
- 5 4BY a 
_ i 
oY "hs: 4 
" 0 * 
oy 7 1 N 
>» 1 * : 
ry i 1. 
3 3 . 
abs 
71 14 
n 
Ke 
N 7 7 
—_ gra. 
. 1 . 
„ 15 + 
8 N 
n 
„ 8 RN | 
ua g A 
1 
3 * 8 » 
=. 5 2 
* 2. 2 S 
4 7 * 
o 1} 41 4 
5 1 7 
i ju i | 
* 4 "1 - 5 
* 2 1 1 
* 5 — 
D 
1 
FE 4 
-IÞ. 3 . ST? 
l —_ 7 7 : 
F . : 
* I 1 * E: 
Hp? I} g 
1 541 
* fl 
vo ! 
I; 5 
. 
* l 99 
8 * + £ 
1 "ik 
8 it 
_ * 
= 
20 { 
of Mig 
1.65 K 
& = 3 
4) 2 
8 - * 
1. : 
7 | 
7 a H Y 
8 t 
_ U 
N 
8 
; -4S 
£& } ö 
o Ivy 
AS, : o g 
1 141 
1 
11 A's 
2 . 
HA 7 
70 . 
5 4 
OY „ 4 l 
32 : * I . 
„ 4 
F i BD 24 J p A 
n 74 C 
= = * 1 ö i 
9 „ 
N _ . ; : 
3 n \ 
N 3 \ 4.” 
Me 1 ? 
"* £3, 5 
99 it . 2 
14 . 7 4 Ly 
Sf " _ E 
CS — 
l 1 
K. ; . 
1 [ 
bY 119 _— 
bi Wea: — 
* : ; 
1 11 * 5 ; 
R o * 1 
(] 
25 [4 
N 
: 
U 


2 2 5 
N. 1 
SS © 
x 75 
** 


1 / Price if 8604 yards, 840 16 6 


MORE EXAMPLES .' 


£2 1 Is „ What i is the price of 8 yur of cloth, at 1 36. 4d. 450 
= L-$: 0:8 3 
e W comes 12 reams of paper to, at 3s. 64d.? 2 Arſe. * . 

28. 


e 3 What coſt 96 barrel, # at L.1: : 14: I? Arſe Es 166, 28. 
7 ; Le What 
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chap. IV. 


1 
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ow much dg 
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| and faves. 


pw much does he ſpend in a year, or 365 days? and 
s he fave yearly? An/ He ſpends L. 174: 2: 84, 
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5 217 2 32. wh 
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che multiplier into all the parts of the multiplicand. 


The contents of maſon and joiners work are frequently caſt up 


2 "4 


hat EEE: 


or height. _ 


lines; and the operation is performed by the following 


produces ſquares of that name. Thus, lineal feet multiplied into 


duce ſquare inches, G. 


W remainder multiplied by 12, produces ſquare inches. 


remainders are rectangles equal to ſquare inches, 


inch long and 1 line broad, which divided by 12 quote ſquare 


lines, 


" 


feet? VVV e 
ſd eee 


r ine > by Rule n.. 
CTT 


MULTIPLICATION 6G 
4. What comes 123 gallons to, at 7.5. 84d.? Anſe L. 47, 105, | 
S A gendlamn, whoſe yearly income is L. 250, ſpends daily 


WW 6. What cbmes 9760 tuns to, at 185. 74d. 4. L. gos, 163. 5 d. 
3 3. If your multiplier conſiſts of integers and parts, the oper 2. 
tion is performed by a croſs multiplication of the ſeveral parts of 
by this kind of multiplication ; for underſtanding of which obſerve, 
The ſuperficial content of any reQangle is found by multiplying 
= the length into the breadth ; and the content of a right-angled 
= triangle is found by multiplying the baſe into half the perpendicular 


The dimenſions" are uſually taken in lineal feet, inches, and 


I. Any lineal meaſure multiplied into the ſame lineal meaſure 
lineal feet produce ſquare feet; lineal inches into lineal inches pro- 


II. Lineal feet into lineal inches produce rectangles, 1 foot long 
and 1 inch broad, which divided by 12 quote ſquare feet; and the 


III. Lineal feet into lineal lines produce rectangles, 1 foot long . 
and I line broad, which divided by 144 quote ſquare feet; and the 


IV. Lineal inches into lineal lines produce ſmall rectangles, 1 
inches; and the remainder, multiplied by 12, produces ſquare 


In ag area, pavement, or piece of plaiſter-work, in length 22 
feet 7 inches, and in breadth 18 feet 5 inches, how many ſquare 
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"Hors I multiply 18 ied] feet into 24 lineal feet, and the product 
is 432 ſquare feet; then I multiply 5 lineal inches into 7 linea] 
inches, and the product is 35 ſquare inches, by Rule I.; then , 

| multiply 18 lineal feet into 7 lineal inches, and the product is 126; 
and again I multiply 24 lineal feet into 5 lineal inches, and the 
product is 120; which added to the former product gives 246 rect. 
angles, each being 1 foot in length, and 1 inch in breadth; theſe 
divided by 12 quote 20 ſquare feet; and the remainder 6 multiplied 
by 12 produces 72 ſquare inches, according to. Rule II.; theſe I add 
to the former ſquare feet and inches, and find the anſwer or total 
cer to be 4.52 {quare feet, and 107 ſquare inches. | 
. E X E 
In an area or floor, in length 38 feet 9 inches 6 lines, and in 
breadth 23 feet 8 inches 6 lines, how many quare feet! „ 
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os. 12x6=72 


"Becauſe the ſum of the inches exceeds 144, I carry I from Mo 
do the column of feet, and ſet down the overplus, vi. 98. 
The operation may be rendered eaſier and ſhorter by previouſſ 
reducing the factors to two denominations, viz. inches and lines. 
Thus the AP example may be propoſed and wrought as fol. 


lows. 5 
In an area or floor, in length 465 inches 6 lines, and in breadth 


5 * inches 6 lines, how Any ſquare inches and feet ? 


450 8 284 K 6 8 1704. ä 
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The anſwer here is 132434 ſquare inches and 108 ſquare lines ; 8 


and if the inches be divided by 144, you will have 919 ſquare feet, 


and a remainder of 98 ſquare inches, as before. 
Or the factors may be reduced to the loweſt denomination „Di. 


\ lines, and then the product will be ſquare lines, which, divided by 


144, will quote ſquare inches, and the remainder will be ſquare 
lines; and the ſquare inches divided by 144, will quote ſquare 


feet, and the remainder will be ſquare inches. Again, the ſquare 
WW ct divided by 9 will quote ſquare yards, and the remainder will 
SE bc ſquare feet; and the ſquare yards divided by 36, will quote 
—_— {ſquare roods, and the remainder will be ſquare yards. ; 


tf this croſs multiplication be extended to the menſuration of ſo- 
ids, the content of which is found by multiplying the ſuperficial 

content of the baſe into the height, depth, length, or thickneſs, 
the KO mult be conducted by the OY. 


RULES: „ 


V. Any ſuper fcial 8 multiplied 3 into the ſame leg] mea- 


WW ure produces a ſolid of the ſame name. Thus ſuperficial feet 


multiplied into lineal feet produce ſolid feet; ſuperficial inches 


WS multiplied into lineal inches produce ſolid inches, Oc. 


VI. Superficial feet into lineal inches produce ee eee A 
_ whoſe baſe is 1 ſquare foot, and their height 1 inch; which divi- 
ded by 12, quote ſolid feet; and the remainder multiplied by 144, 
= produces ſolid inches. 1 
VII. Superticial feet into 8 Agha produce Porullelopi- 


3 | peds, whoſe baſe is I ſquare foot, and their height 1 line; which 


divided by 144, quote ſolid feet; and the remainder multiplied by 


: | 12, produces ſolid inches. 


VIII. Superficial inches into lineal "206 produce purallelopipeds, | 
whoſe baſe is 1 ſquare inch, and their height 1 line; which divi- 
= ded by 12 quote ſolid inches; z and the remainder multiplied by 
144, produces ſolid line. . 
IX. Lineal feet into ſuperficial 3 produce parallelopipeds, 


N mhoſe baſe is 1 ſquare inch, and their height 1 foot; which divi- 15 
= ded by 144, quote folid feet; 4 and the remainder multiplied by I2, 


produces {ſolid inches. 
X. Lineal feet into e lines . parallelopipeds, 
whole baſe is 1 ſquare line, and their height 1 foot; which divi- 
= ded by 12, quote ſolid inches; and the remainder multiphed by 4 
W 744 produces ſolid lines. 
| Xl. Lineal inches into er CEO produce dated 
whoſe baſe is 1 ſquare line, and their height 1 inch; which divi- 
W ded by 144, quote ſolid inches; and the remainder mu * by 
11 | Produces ſolid lines. 
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 _EXAMPLE III. 
In a piece of timber, whoſe length is 18 feet 6 inches, breadth 
2 feet 4 inches, and thickneſs 2 feet 3 inches, how many ſolid feet? 
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Do i; 
3 7 5 443 K 3129 ee NM 
ſuperficial [| 12)129(10F. CBy Rule VI. 
ines“ 14 9 1296 % 0 


* 48 =5762n. $By Rule IX, 


1 


1 
— 


Here I firſt multiply 18 feet 6 inches into 2 feet 4 inches, as for- 
merly, and the product is 43 feet 24 inches ſuperficial; which I 
next multiply into 2 feet 3 inches lineal, thus, 43 ſuperficial feet 
into 2 lineal feet produce $6 ſolid feet, and 24 ſuperficial inches in- 
to 3 lineal inches produce 72 ſolid inches, by Rule V.; then 43 
ſuperficial feet into 3 lineal inches produce 129 parallelopipeds, 
whoſe baſe is 1 ſquare foot, and their height 1 inch; which divi- 
. ded by 12, quotes 10 ſolid feet; and the remainder 9 multiplied 
into 144, produces 1296 ſolid inches, by Rule VI. Again, 2 li- 
_ neal feet into 24 ſuperficial inches produce 48; which, being leſs 
than 144, I eſteem a remainder, and multiplying it into 12, I have 

a product of 576 fold inches, by Rule 414. 
. _ Becauſe the ſum of the inches exceeds 1728, I carry 1 from them 

to the feet, and the overplus 216 I ſet down, 
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EXAMPLE Iv. 


ines long, 7 feet 3 inches broad, and 3 feet 5 lines thick. 


** 


, How many ſolid feet in a poliſhed ſtone that is 8 feet g inches 3 
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b. IV. MULTIPLICATION. 


PP oe IEG 


_ OPT RE En Ig 
63 * 5 = 315, and 144)315(2.F. 2 f pour 
e wat 25 By Rule VII. 
J. 3 * 99 = 297, and 144) 29702 F. g R Ax 
2 5 * 99 = 495, and 120495041 fu. Jv Rule VIII. 


[193/496 12folid. 


The operation may be facilitated by previouſly reducing the 
three factors to two denominations; vi. inches and lines, as Was 
done in Example II. on ſuperficial meaſure. e. 
Or the three factors may be reduced to the loweſt denomination, 
012. lines, which being multiplied continually, will produce ſolid 
lines; which divided by 1728 will quote folid inches, the remain- 
der being ſolid lines; and the ſolid inches divided by 1728 will 
quote ſolid feet, the remainder being ſolid inches: and the folid 
feet divided by 27 will quote ſolid yards, the remainder being ſo- 
lid feet; and the ſolid yards divided by 216 will quote ſolid odds! 
the remainder being ſolid yards. (© «© 
I ſhall only further obſerve, that as the rules for working que: 
ſtions by croſs multiplication are numerous, and the operation te 
_ ious, it is eaſier to convert the parts into a decimal fraction of 
their integer, and then work 1 in multiplication of decimals. 


; K ; 


III. The proof of Multiplication. "oath: 


: 
. 2 
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Multiplication may be proved ſeveral ways, viz. by multiplica- WE | 


the factors, and 


= 


tion, by diviſion, and by caſting out the: g's. : 


+ By . multiplication : Change the places 0 


that the multipher which before was the multiplicand; and 


if the work be right, you will have the ſame product as before: 
z ̃ ²⁵ V ⁵⁵ ĩ oa es ou 


2. By diviſion : When the work is right, the product divided by 
the multiplier quotes the multiplicand; or, divided by the multi- 
plicand, quotes the multiplier, But this ſuppoſes the learner ac- 
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50 MULTIPLICATION. Fart I. 


2 The moſt alta method therefor of proving multiplication i is 
by caſting out the 9's; which is done thus: Caſt the 9 s out of 
the multiplicand 1 multiplier, and place the exceſſes on the right 
and left ſides of a croſs; multiply theſe two figures into one ano- 
ther, caſting the 9's out of their product, if need be, and place the 
exceſs at the top of the croſs; then caſting the g's alſo out of the 

rodutt of your multiplication, place its exceſs at the bottom; and 


if the work be right, the tüe at 1 wy deen will + Ra or 
be the ſame, © 


EXAMPLE I ERR 
Here I caſt the * 8 out of the multiplicand, "© 754. 7 


and place the exceſs 7 on the right fide of tze 38 
croſs; then I caſt the 9's out of the multiplier, 
and place the exceſs 2 on the left fide of the 6832 * 


croſs ; next I multiply theſe exceſſes 2 and) 2252 
into one another, caſt the 9's out of their pro- 
duct, and place the exceſs. 5 at the top of the 286 52 4 


croſs: laſtly, I caft the 9's out of the product, 


and place the exceſs 5 at the foot of the crols : wha being the 


ſame with the figure at the top, I conclude the work to o be 22 755 


» E X 4 M P L E II. 
1155 in caſting the 9 s out of the 15 L. . 2 e Eat. 
- multiplicand, and out of the pro- 4 * . X ; 
duct, I begin with the pounds, and - 8 7 2 


| reduce the exceſs to ſhillings, and ———— _ * 


in like manner the exceſs of the 3⁴⁷ TE 10 
ſhillings is reduced to pence, and 


that of the pence to farthings. The multiplier beg an : abſtra® 
number, needs no reduction; but if a multiplier be'a mixt num- 
ber, or conſiſt of integers and parts, as feet and inches, Oc. the ex- 
ceſs of the higher denomination muſt always be reduced to the lower. 


IV. | Pradtical Queſtions. 9 8 


1. The ond multiplication of the nine 70 will give e the 


number of changes that may be rung on nine bells: How many 
changes are there? Anſ. 362880. 


2. What is the ſum, and what the e of fix done dozen, 
and half a dozen dozen? Anſ. Sum 936. Diff. 295 „ 
1 leave 17 times a 


3. What number taken from the ſquare: of 86 WI 
34? An. 6818. 


4. The leſſer of two numbers is 284, their ines. i is 132; 


what is the ſquare of their product, and what the cube of their 


ſum? Anſ. Square of their Ee is 139 $80047 365 cube of their 


Jum 34 . 
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F. Each of nine purſes contains I, 81: 13: 43 how much mo- 
ney in all? Anſ. L. 735. 


6. What is the price of 1000 bhds tobacco, at L. 12: 3 6 ber : 

| hhd? Anſe L. 12175. 
7. The, wainſcotting of a rectangular room meaſures 1 56 feet 4 

inches about, and is 14 feet 3 inches high; the door is ) feet by 3 


feet. 8 inches; eight window-ſhutters are 7 feet 2 inches by 4 feet 


6 inches; the door and window-ſhutters, being wrought on both 
ſides, are reckoned as work and half; the chimney, 3 feet ꝙ inches 
by 3 feet 3 inches, not being indloſed; 1 is to be deducted: How 
many yards of wainſcotting in the room? . 261 1q. yards; 8 


ig. feet, and 57 q. inches. 


8. How many fold yards of digging. in a cellar that 7 is 27 feet 


4 inches long, 1) feet 8 inches broad, and 8 feet 2 inches deep: 2 
A hd . 1 ſolid foot, and 1024 ſolid inches. 
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Vis Iod rs: how often one number i is contained i in ano- 
her ort, 


tains unity as often as the one given number contains the other. 


The number to be divided, or which contains the other, is called 
the dividend ; the number by which we divide, or which is contain- 
ed in the dividend, is called the div;/or ; and the number found - 
diviſion, or which expreſſes how often the dividend contains the 
diviſor, is called the quotient, or quot. 5 

As multiplication ſupplies the place of many additions, 18 
ſo diviſion, which is the reverſe of multiplication, ſerves in- 6 


ſtead of many ſubtractions; as will thus appear: Suppoſe 
it were required to divide 18 by 6, that is, to find how of- 
ten 6 is contained in 18, the work by ſubtraction will ſtand _ 


6 
as in the margin: by which it appears, that 6 is contained 8 
z times in the number 18. But this, I Gviſion, may be . 
found at one trial, thus: 


then I ſay, How often 6 in 18? Anf. 3 times: this 3 98G 3 


1 ſet in the quotient : then I multiply the quotient fi 18 
gure 3 into the diviſor 6, ſaying, three times make 
18; which I ſet down below the drvidend, and ſub-' . 5 
tract 1 it from the dividend, and 0 remains. 9 „ 


1 Divife on of Integers: 
R L E 8 


1y From the left-hand part of the dividend point off the Gif a- 5 


"idual, viz, ſo many figures as will contain the diviſor.” 


Eq LE 


| Diviſion, from two numbers given, Ade aud. vile con- 
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as RC ee BID 
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I ſet the diviſor on the left no the rind, leaving room on 
the right hand for the quotient, as in the margin; and 
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ſubtra& the product from the dividu 
: of the dividend for a new dividual; and then proceed as before. 


© Firſt aſk how oft? in quot the anfiyer\makez © 55 1 


5 8, the left-hand figure of the 


As. 1 time; which 1 I ſet in the quotient," 7 
a8 directed in Rule II.; then I multiply the — 
diviſor 7 by this quotient figure 1, and ſub. 7 
tract the product 7 from the dividual 8, as di- bo 

rected in N 


my ſecond dividual, as directed in Rule IV.; 8 
then 1 . as before, and fy, How often 6), OF. 
7 in 17 Anf.2 Lines 3 wheretore, ſetting 2 in {oe Wotiest, 1 

5 N and ſubtract, and find the next remainder to be 3; to 

which I bring down the following figure of the dividend, Nd 
have 35 for my third dividual; then I fay, How often 7 in 35? 
 Anſ. 5 times; which 5 being placed 3 in the quotient, I multiply 

and ſubtract, and o remains; ; ſo the quotient is 12757. 


values, the reaſon of the rules wi 
the ſeparate value of 1, the 1ſt dividual io 800 20 ( N pattal quots I 


diviſor, 1 time, ſo 800 con- 
teains it 100 times, and 100 
remains; to which I bring Id: lividual T7 170. 
down the following fi e 
the dividend 7, hots | 
rate value is 70; and my ſe- add. * 
| cond dividual is 1703 and as 3 4 divi dual 7 


7 18 contained 2 times in 17, 


2 Aſk how often the diviſor i is contained i in the Gina, and 
put the anſwer in the quotient.. 


III. Multiply the diviſor by the fi igure ſer in (the quotient, and 
IV. To the right of the remainder bring 8 the next figure 


The ſubſtarice of theſe rules 1 is briefly ae op in the e 
monoſtich: 


Dic quot: ? nada fubdue, wraniforgut FO 


5 5 70 een ſubtract, and down a figure take. E 


. EXAMPLE I. Fs 
Mens 8 the diviſor 4 is contained in „Diei⸗ Divi- Quo- 
ividend, I point for. dend. tient. 
it off, as my firſt dividual, according to 7 bp 875 E 125 
Rule I.; and then 1 ſay, How er s 


ule III.; to the remainder 1 1 bring % 35 5 
down the following figure of the dividend, for 99 35 | 


By reviewing the ſteps of the preceding operation, and routine; 
by Axiom VI. the dividuals and quotient-figures' to their ſeparate 
il be byes; „ 
The ſeparatè value of tlñůe 7787 0 68 e 
firſt dividual 8 is 800; and 


firſt 2 put in the quot, is 2 2 „„ Sobre 
100; for as 8 contains 7, the rem. 158 125 "total quot. 5 


ſepa- rem. 30 


fo f it is contained 20 times in r 05. 
170, and 30 remains by: hn © 
2 5 which | 


Which 1 bung & down'the next or laſt figure of Ce Gdend 67 ; and 
my, third dividual is 35, in which the diviſor / is contatned* 5 times. 
| Now it is evident, that the ſum of the partial quots, r25,” is" the 

total quot, or a number expreſſitig "How often the 'vidend 87 þ 
contains the 


From the above eee: we a lers, that tele” 450 altas 


juſt | {0 many” figures in the quotient as there are dividuals; or the 


firſt dividual, with the number of ſubſequent figures i in the divi- | 


dend, is equal t to the number of places or Puter! in the quotient: 


Hence hkewiſe may be jalerfelß that no diviſor is contained in TVs. 
ably dividual oftener than 9 times; for the dividual, excluding the 


right-hand figure, is Aways leſs than the diviſor by 1 ut leaſt; aud 


if both be multi e by 105 or l a beißt annexed to euch of 


them, the By wo 
the divi for 


4 -- f 


any dividual, And 8 not $:5 6h mg 9 wines 75 


Here too obſerve, that the right-hand figure of the fixſt Aividuat! —« 
and all the ſubſequent figures of the dividend; have a' point or dos : 
ſet below them, as they Are brought down; wick ! is done to pre 
vent miſtakes, by diftingi 2 32 them, in this manner, TE the Y 


e not . n 4 
EX AME Il. 


Here, 1 8 is not con- 


tained in 5, I point off 56 as 9 $60gag7(yooquat denn. | 


my firſt ividual, and fap, F 

How often 8 in 35 All. . 

which I put in the quotient ; 5 

then I multiply 7 into the di- 032 

viſor 8, and ſubtract the pro; 32 

duct 56 from the dividudllz 

and as nothing remains, 1 ee 

bring down the next figure f 8 

the Gividend, which happens 

to be a cipher 3 and as I . 

not have 8 in o, I put o in ; ; 

the quotient ; and, „„ SS 

plying and ſubtracting „ DE Ye 1 

this eaſe needleſs, 1 —_—_ 4 "TR 
down the next figure of 3 e e 
dividend 3; and as 1 cannot 1 wo 1505259 
have $1 in 3, I put anothex. o | 8 * 


a 


in the quotient, and bring . che next figure ofa the Aividen 25 1 


then I ſay, How often 8 in 32? Ans. 4.; Which 1 put in the 5 
quotient: then I multiply 80 ſubtract; and as nothing — 


[ bring down the next figure of the dividend 8, and' ſay; How 


ten 8 in 8? 5 13 which 1 pr” in the quotient: then T multi- 
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which 1 put in the quotient: then I multiply and Arge; and to 
the remainder 1 bring down the next and laſt figure of the dividend 


tient : then I multiply and ſubtract, and 1 remains. 


tient may be conſidered as a fraction, whoſe © numerator 1s I, and 
its denominator 8; and the quotient | thus completed ſhews, that 
the dividend contains the diviſor 7004112 times, and one e eighth 
part of a time. 


_ tient-figure is too little. And ſhould any one in this caſe attempt 


the dividuals would prove inexhauſtible, and the remainders would 
conſtantly increaſe. _ . 


25 the diviſor, you muſt put o in the quotient, and bring down the 
next figure of the dividend; and if it be ſtill leſs than the diviſor, 
a muſt put another o in "the quotient, and Og. nw the fol. 
lowing ok of the dividend, Oc. . N 


and becauſe it is contained in the two left 
hand figures of the dividend 78, I point 72 253 
- them off as my firſt dividual; and ſay, HoW,?/́?/y— 
often 3 in 7? Anſ. 2, and 1 remains; which 69 
I placed, or conceived as placed, on the 1 
left hand of the following figure 8, makes — 
18: then I ſay, Can I have the following . 
gure of the diviſor 6 alſo 2 times in 18? Anſ. 324 


Tes; conſequently I get 36, the diviſor, 2 


times in 78 the dividual; 'whereforeIlput 2 102 
in the quotient, and multiply that 2 into the 72 
diviſor 36, and the product 72 I ſubtraat— 
from the dividual 78; and to the remainder 306 

6 bring down the following figure at. the © 2884; 
| dividendg, for a new dividual; then I ſay, i — 
How often 3 in 6? Anſ. 2, and o remain; (18) | 


again I ſay, Can I have 6 alſo 2 times in 9? 
Anſ. No; therefore I can have 36 in 69 bale. I time, which 1 put 
in the quotient: then I multiply and ſubtract as before; and to the 


„ $1 os es 
ply ad ſubtract; and 88 * remains, 4 1 down this next 
figure of the dividend 9, and ſay, How often 8 in 9? Anf. 1; 
7, and ſay, How often 8 in 17? „ An 2% which I put in the J 
To complete the quotient, I draw a line on the right hand, and 


ſet the remainder above the line, and the diviſor 8 below it, fg ni- 
fying that 1 remains to be divided by 8; or this part of the quo- 


5 Ke 1 . CI Tg 5 1 in" 2 * 8 
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tes. 9 . 


Here obſerve, that not only the laſt remainder, but every other 
remainder, muſt be leſs than the diviſor ; for if it be either great- 
er or equal, the diviſor might. have been oftener got, and the quo- 


to continue the operation, the quotient-figures would all be g's, 
* 


Hence alſo learn, that if any dividual ben to be leſ than 


| EXAMPLE II. 1 
How the diviſor conſiſts of two figures;  36)189426 (21928! 


"remainder 33 I bring down the next figure 4 for a a new — 
then, 


e rasa o. 1 


then, becauſe the dividual conſiſts of a figure more than the divi- / 
for, I fay, How often the firſt figure of the diviſor 3 in the firſt two 


figures of the dividual 837 Anſ. 9, and 6 remains; which 6 pla- 


ced on the left hand of the following figure 4 makes 64: again L 


ſay, Can I have 6 alſo times in 64? Anſ. Ves; conſequently 36 
can be had 9 times in 334; wherefore I put 9 in the quotient : 

men 1 multiply and ſubtract; and to the remainder 10 I bring 
down the next figure 2 for a new dividual ; here likewiſe, becauſe 
te dividual has a figure more than the diviſor, I ſay, How often 


3in 10? Anſ. 3, and 1 remains; which 1 placed on the left 


hand of the following figure 2 makes 12: again I ſay, Can I have 


6 alſo 3 times in 12? Anſ. No; conſequently 36 cannot be had 3 
times in 102; wherefore I try if I can have it 2 times; ſaying, 2 
times 3. is 6 from 10, and 4 remains; which 4 placed on the left 
hand of the next figure 2 makes 42: and 1 again ſay, Can I have 


6 alſo 2 times in 42? Anſ. Les; conſequently 36 can be had 2 


times in 102 3 accordingly I put two in the quotient, multiply and 


ſubtract; and to the remainder 30, I bring down the next and laſt 


figure of the dividend 6, for a new dividual : then, becauſe the 


3 | dividual has a figure more than the diviſor, I ſay, How often 3 in 
30 Ai. q, and 3 remains; which 3 placed on the left hand of 
the following figure 6 makes 36: and I again fay, Can I have 6 


40 9 times in 3b? An. No; conſequently. 36 cannot be had 9 


times in 306; therefore I try if it can be had 8 times, ſaying 8 
times 3 is 24 from 30, and 6 remains; which 6 placed on the left 
hand of the following figure 6 makes 66: I again ſay, Can I have 


6 alſo 8 times in 66? Anſ. Yes; conſequently 36 can be had 8 


times in 306; wherefore I put 8 in the quotient, and multiply and 


ſubtract as before; the laſt .remainder 18 is the numerator of a 
fraction, and the diviſor its denominator, to be annexed to the in- 


tegral part of the quotient z as was taught in the former example. 


The preceding operation points out the manner of procedure 
when the diviſor conſiſts of more figures than one, viz. you muſt 


take the firſt figure of the diviſor out 6f the firſt figure of the divi- 


dual, or out of the firſt two figures of the dividual, in caſe the divi- 


dual have a figure more than the diviſor: then imagine the re- 


mainder to be prefixed to the next figure of the dividual, and try 


f you can have the ſecond figure of the diviſor as often out of this 
number; if you can, imagine again the remainder to be prefixed 

to the following figure of the dividual, and try if you can have the 
third figure of the diviſor as often out of this number, Oc.; but if 


you find you cannot have ſome ſubſequent figure of the diviſor ſo 
often as you took the firſt, you muſt go back, and take the firſt 
figure of the diviſor I time leſs, r ſome number of times leſs, out 


of the firſt, or out of the firſt two figures of the dividual : then 
proceed as before, repeating the trial, till you find you can have 


the ſecond, and all the ſubſequent figures of the diviſor, .as often as 
you took the halle. ©. IRIS cf 
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poſſible, that is, all 
the loweſt poſſible, that is, all O's; again, imagine the remainder 
9 prefixed to the following fi 


9 can be had in 155 
times, and 9 w 
FN dividual o makes 90, in which the ſubſequent figure of the diviſor 


05 following figure of the diviſor 3 alſo os 
times in 30 Anf. E * 


trial, that the diviſor 234 may be kad 5 . 
7 times in the dividual 1709; ſo I put 390. | 


tract, and to the remainder 71 _— 
down the following PJ os 

dend 4 for a new dividual; | IE 

. cauſe this dividual conſiſts of the ſame” | 

number of places as the diviſor, I ſay, 0M... 
How often 2 in 72 of 3, and 1 re. (39) 


+ 


"4 75 | (| D 1 V 1 3 1 0 N. | Part l. 
| But here obſerve, th that if, in trying how often the Seile can be 


tk ! in the dividual, 7 or a number greater than g, any 
where remain, you may conclude; without further trial, that all 
the ſubſequent Au of the diviſor can be ine as often as you 
took the firſt ; as may be thus demonſtrated. - 


Suppoſe the ſubſequent figures of the ihr to be the highed 
's, and the following figures of the dividual 


gure of the dividual o, and it wil 
make 90; now it is plain, that the ſubſequent figure of the divifor 

the higheſt number of times poſſible, vis. 9 
remain; which prefixed to the next figure of the 


9 can again be had ꝗ times, and g will remain as before; there- 


| | fore all the ſubſequent figures of the diviſof can be had as often 2 


you took the firſt ; and if they can be had in this caſe, much more 


can they be had when a number greater than. TI remains. 


E xX AM P L E. IV. 


Let 55 be FT to divide 109481. among 234 men. 
Here the diviſor conſiſts of three | a 
places; and becauſe it is not contain 


ep. L 


ed in the three left-hand figures of the - KEE 
dividend, I point off 14 Fre my firſt "I. 
dividual, and ſay, How ofte 1 
25 As. 8, and 1 remains; which 1, „ ==. 
| ced on the left of the following figure 8 
o, makes 10: then I ſay, Can I have 
the following figure of the diviſor 3 a“ +3 20 
To 8 times in 10? 1 2 No; os 
- quently 234 cannot be 2 
17093 where fore 1 try if L can * it 1 1 oe” 


ten 2 in 172 


. 


ü ET 


EXT rem.” 5 | 


ad 8 times in 


5 23402855 ee 108. = 2 


7 times, ſaying, 7 times 2 I4, 220 rem. 

1 and IS e 12 28 
di the let the followin figure o, 7 
makes 30; L fay a ain, Can I have the x 


Yes; and 15545 270 00 . | 
9 remains, I conclude, without further 1 234. LEED 


* in the quotient, multip 5 and way i 234 


and -be- |. 234) 264(152f. 


mains; 14 


1 als. it + as. 


«© » 5. , ©  DOc«# mak. FLY) twin. ac cc. ——— P 
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makes 11; then I ſay again, Can I have 3 alſo : mes in 112 


Anf. Ves, and 2 remains; Which 2, placed on the left af the fol. 
lowing figure 4, makes 24; then I ay again, Can T have the third 4 
figure of the diviſor 4 alſo 3 times in 24 Anſ. Yes; and conſe- | 
quently 234 can be had 3 times in 714; wherefore I put 3 in the 
quotient, multiply and ſubtract, and to the remainder 12 I bring 
down the next and laſt figure of the dividend 8 for a new dividual ; _ 
| but as the diviſor cannot be had in this dividual, I put o in the, 
W quotient, and the dividual 128 becomes the laſt remainder. . 
= Here, inſtead of annexing the fraction 357 to the integral part 
of the quotient, I multiply the 1281. which remains to be divided 
among 234 men, by 20, the number of ſhillings in a pound, and 
| the product 2560 is ſhillings, which I divide by 234, and the,quo- 
tient gives 108. to each man; the remainder 2208. I multiply by 
12, the number of pence in a ſhilling, and the product 2640 is pence, , 
which I divide by 234, and the quotient gives II d. to each man; 
the remainder 66 pence I multiply by 4, the number of farthings in 
a penny, and the product 264 is farthings, which I divide by 234, 
and the quotient gives to each man 1 Rasi, and Hr of a far- 
ching: ſo each man's ſhare is L. 730, 108. 11d. 1 f. 
If 34168062 C. of goods be divided into 4875 equal lots, what 


4 


\ will be the weight of each lot? 
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Here the diviſor conſiſts of four pla- 4875)34168062(7008 C. 
ces; and becaule it is not contained ien &; 
the four left-hand figures of the divi- 34177 


. — — 2 . 
CERES Th 1 OS LIEN 


dend, I point off 34168 as my firſt di- of 
W vidual, and ſay, How often 4 in 34? 43062 
= 4n/. 8, and 2 remains; which 2 pla 39000 
ced on the left of the following figure 
1, makes 21: then I ſay, Can I have 4062 rem. 
the following figure of the diviſor g RP 
alſo 8 times in 21? ene en 3 
quently 4875 cannot be had 8 times in 4875) 162480 3 27m. | 
34168 wherefore I try if I can have 14625 © e 
i 7 times, ſaying, 7 times 4 is 28, „„ Ns OR 
| from 34, and 6 remains; which 6, pla. 18523 rem. 
ced on the left of the following figure „„ 
I, makes 61: then I ſay again, Can 1 
I have the following figure of the divi- . 1 2984 SH 
ſor 8 alſo 7 times in 61? An. Ves, 3246 
and 5 remains; which 3, placed on pg | 


the left of the following figure 6, makes 4875)45444(93552 lb. 
56: then I fay, Can l. es he hd 4 88 
170 ot the divitor.. 7, allo 5 times in 
552 Anf. Yes, and 7 remains; which (569) rem. 
7, placed on the left of the following n 
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figure 8, makes 78: then I ſay, Can I have the fourth figure of W 
the diviſor 5 alſo 7 times in 782 Anſ. Yes; conſequently 487; 
can be had 7 times in 34168; wherefore I put 7 in the quotient, | 
multiply and ſubtract, and to the remainder 43 I bring down the 
next figure of the dividend o for a new dividual ; and as I cannot 
have the diviſor 48/75 in this dividual 430, I put o in the quotient, 
and bring down the next figure of the dividend 6; but as the divi. 
ſor 4875 is ſtill greater than the dividual 4306, I put another o in 
the quotient, and bring down the next and laſt figure of the divi. 
dend 2; and as the dividual now conſiſts of five places, and the di. 
viſor but of four, I ſay, How often 4 in 43? Anſ. 9, and ) re- 
mains; which 9, placed on the left of the following figure o, makes 
70; I fay again, Can I have the following figure of the diviſor 
 alſog times in 50? Anſ. No; conſequently 4875 cannot be had 
9 times in 43062; wherefore I try if I can have it 8 times, ſaying, 
8 times 4 is 32, which, ſubtracted from 43, leaves a remainder a. 
bove 9; therefore I conclude, without further trial, that the divi- 
ſor can be had 8 times in the dividual ; accordingly I put 8 in the 
quotient, multiply and ſubtract, and the laſt remainder is 4062. 
- Here, as in the former example, inſtead of annexing the fraction 
2 to the integral part of the quotient, I multiply the 4062 C. 
which remains, by 4, the number of quarters in a C. and the pro- 
duct 16248 is quarters; which I divide by 4875, and the quotient 
gives 3 Q. to each lot: the remainder, vi. 1623 Q. I multiply 
by 28, the number of pounds in a quarter, and the product 4 5444 
is pounds; which I divide by 4875, and the quotient gives to each 
lot 9 pounds and 3452 of a pound: fo the weight of each lot i 
TEIN. Oy Og. 


EXAMPLE VI. 


If," as inthe margin, a cipher, e 
___ eiphers, poſſeſs the right hand of the 648 0)89678| 2(1 382542 
divitee; ent them ol, and eur of, .a5 072770000 one tn; 
many figures, vis. in this example, „ 
the figure 2 from the right hand oft 
the dividend; then divide the re- 22487 
maining figures of the dividend, vis. 1944 
89678, by the remaining figures o —— 
the diviſor, v2z. 648, and you have „ 
the integral part of the quotient;: 5184 
but to the remainder 254 annex tdũe — 
figure cut off from the dividend, ang (2542) 
e of ono iEoohnoiooien 
pour fraction, and the whole diviſor 6480 is the denominator. 
The reaſon will. appear obvious by working a queſtion in this 
manner, and allo at full length, without cutting off the cipher or 


E X. 


— 


ciphers, and then comparing the two operations. 


— 


79 
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1 If, as in the margin, the figures 48 00) 978000020347 
E to LIST Won of res jo Log 


cut off from the right hand of the 


N dividend, happen to be all ciphers ; | 96 Fas 

iin this caſe, the laſt remainder, with- — 

out regarding the ciphers cut off, is ND, 

" WS the numerator of your fraction, and Sa 

tee fignificant figures of the ayer. I 

tue denominator. The reaſon is afl- (36) 4 
s | ſigned in the gontrine of fractions... oo „** 10 
ia like manner, if there be cut off from the dividend any num 
b ber of ſignificant figures, with a cipher or ciphers on their right 


hand; in this caſe, the laſt remainder, with the ſignificant —_— 


; cut off, make the numerator of your fraction; and the fignificant 

: figures of the diviſor, with as many ciphers as the number of ſigni- 

- gures cut off from the dividend, make the denominator. / 
ficant figures cut off from the dividend, make the denominator. 


1 Thus, if, in the above example, the figures cut off from the divi- 
dend had been 50, the numerator of your fraction would have been 


5 365, and the denominator 480. 


l MORE EX AMP L ES. 
a _ 68)4708943( | 749)638007935( 
oh 397)8620094( | B89000)8765432000( = 
. 1679)94378 56( | 2530000) 325543874 1000 0 


Contractions, and ſimple ways of working Diviſion of Integers. 


1. To divide any number by 10, 100, 1000, Oc. you have only 

W to point off for a remainder as many figures on the right hand of 

WW the dividend as the diviſor has ciphers, and the other figures on | 
Wo the left of the point or ſeparatrix are the quotient. Thus, 7489634 
WT vided by 10, 100, 1000, Oc. ſtands as follows. 


Quot. rem. 
VE 
100) 74896.34 
1000) 7489.634343 
1̃0'0000)0 748.963 4 


2. If the figures of the diviſor are all 9's, or all except the units 
figure, as 9, 99, 999, 98,4997, 9996, Oc, work as follows. 
Find a new diviſor, by annexing to unity as many -ciphers as 
there are figures in the given diviſor, ſubtract the given from the 
new diviſor, and the remainder or difference is the complement. 
Divide the given dividend by the new diviſor, vis. point off ſo 
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many figures on the, right hand as there axe ciphers in the ſaid di- 
. viſor; the figures thus pointed off are to be efteemed a remainder, 
And the other figures on the left hand are to be accounted a quo- 
tient; then multiply this quotient by the complement, placing the 
units of the product under the units of the former remainder; a- 
gain, divide this product by the new diviſor, by panting en from 


.. he right hand the ſame number of figures as in the former re- 
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mainder, and the figures to the left are to be eſteemed another 

quotient; which quotient 125 are again to multiply by the 
complement, and divide as before. And in this manner proceed 

till the laſt quotient is nothing; then add as in addition of integers, 

obſerving the carriage from the left-hand oolumn of the remain- 

ders; to the remainders add the product of the faid carriage and 

| complement, and the ſum is the total remainder ; and the ſum of 
the leyeral quotients is the total quotient require. 


-. "Thee 74608; by 08. oe 
Ne Avic 5 10 FI (rol 1 eg 
Given diviſor 98 14.92 746 XK 2 
Complement 2 F ˙*˙·¹ 
© EE, Tet. quot. 76218 22 toti rem. 
Carriage 2 X 2 complement = 4. 4“. 


Firſt, to unity L annex two ciphers, becauſe the given diviſor 
cConſiſts of two figures, and ſo the new diviſor is 100 3 which I 
ſubtract the given diviſor 98, and there remains 2 for the com- 
C 
. N xt, [ divide the given dividend by the new diviſor, viz. 1 


ey 


' 


point off 98, the two figures next the right hand, for the firſt re- 
mainder; and the figures on the left, namely 746, is the firſt quo- 
Then I multiply the ſaid firſt quotient 746 by the complement 
23 and by the new diviſor I divide the product 1492, vix. I point 
off 92 for the ſecond remainder, and 14 is the ſecond quotient. | 
Again, I multiply the ſecond quotient 14 by the complement 2, 
and the product 28, divided by 100, gives 28 for the third remain - 
- der; but nothin „ ine 88 
Then I add the ſeveral remainders and quotients, and find the 
total quotient amounts to 762, and the remainders to 1888. 
Laſtly, I multiply 2, the carriage from the left-hand column of 
the remainders, by the complement 2; and the product 4 I add to 
the remainders 18, and the ſum 22 is the total remainder. 
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- Divide 81967549 by 994. . 


21 Dew divifor- 2000, © 
EE 5 5 Ko 15 . Given TT. 0-72; 
„ Complement £ 50, . 5 1 ö 
wi 1009)84g675 3 N 
e e 8 849675 x6. 

e e AY WT ral uy * 5 

x | Toralquor, Z lagi 39 + * = - 14 gi tot. 1 rem. 5 
ü Carriage 1 * 6 Complement = 6. 

The dum of tht remainders by itſelf, or with the AA of as 5 
complement and carriage, ma ſometimes happen to be equal to 
or greater than the given diviſor; in which caſe their difference is 


the true remainder; and wo mul; wenn] x to ths ſum We oe 21 8 5 
tients; 3 as in che following 8 
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Divide e 4769649 by 997. | 
New diviſor ' 2000 "ations NY | i 
Given divifor - 99999 3307'S 4769 x 3 1 
VV 1 n ; | 


Complement 3 


ng 998 ſum of rem. 
* 997 given diviſor. 


Tot. quot. 1 "org 1 true „ 1 
| Carriage o * 3 Comp. =o 
| When the given divifor is all 9's, as 9, 99, 999, 9999, c. the 
complement in this caſe being I, you have only to transfer the ſe · 
| yore quotients toward the right hand; as in the * 
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478 is the quotient, and 56 the remain 
of 478 K 100; wherefore the number 478 on the 
trix is to be conſidered not only as à partial quotient, but as the 
difference betwixt the foreſaid two products: which difference, be- 
ing again divided by 100, ſtands thus, 6485 but 4 x 99 wants 4 
of 4X100; wherefore this 4 muſt be adde 
gain, the carriage from the remainders not only denotes the num. 


© ſo the excels above the gg's carried thither; wherefore this exceſ 
muſt be added to the reniainder, in order to complete it. 


rence, as well as the carriage, muſt be tripled, @c. that is, mul. 
tiplied by the complement z duh; e laſt remainder be equal to 
or Exceed the given diviſor, 1 mul 

tient. 1 


digit under 9, and the other figures all 978, as 79, 899, 6999, C. 


by which divide the dividend and the ſeveral quotients ſucceſſively, 

till nothing rèmain; then add the remainders and quotients, ob- 

ſerving to carry from the remainders the quotient ariſing from the 
ſum of their left nd. ce 

the new diviſor. Here obſerve, that the left-hand column of the 
remainders is that which has as many figures or places on its right 


_ ___ Here the ſum of the left-hand column of the remainders is 8; 


carriage, and 2, of & remainder ; and the carriage 1 & I comp. 
gives 1 to be added to the ſum of the remainders. 


The reaſon of the preceding operations is obvious. For the 
uotient of any number divided by 100, is found by pointing off the 
Fi figures next the right hand. 2 56100, is 478. 56, vis. 


But 478 X99 wants 4)8 
fe . the ſepara. 


to the remainders. A- 
ber of hundreds carried from them to the partial quotients, but al. 


HFence, if the diviſor 7 98, every difference, as well as the 
carriage, muſt be doubled; and if the diviſor be 95, every diffe. 


be carried from it to the quo- 


For the like reaſob; if the lefthiid figure of the diviſor be any 


you may work as follows. 


| 2 2 


ü — * a A N N f =" e Le 22 * "FL 
Add unity to the Sven diviſor, and the ſum is the new diviſor ; 


t-hand column, divided by the left-hand figure of 


k . 0 1 0 . 


„„ > +}  's 26 Te open 
- Divide 47983756 by-$994 % % %Kgnkx 
Ne diviſor 600, Complement 1 


w 6000479837. 56 = | 


133.72 D 799% +600 | 


' 


. N Quotient 80106. 261 ＋ 1 2 262 tot. rem. 1 


which divided by 6, the left-hand figure of the diviſor, gives 1 ot 


1 0 
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. : 8 2 78 N ; ; 4 ' y 90 
. 7 : 4 


at to a digit 


daa 5 9. Sp 
93 © 460 g 52 e 


ebe Ares 1304 tot. ren. 
Carriage 1 plemant 3 0 . 7 
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18956 quad." „ 1345 quot. 5 387 quot. | 
This method ' may alſo be profitably uſed, when the diviſor is 11 


ar 12, or when! it is IT or t2 with a cipher or ciphers axicxed.” 


Er 1 po! beg En. 2 | 4 IR "20x 4 
e eee , " roars 1555 6 
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diviſor 18 a aagle di it, or when it $3 be redu- 
gs operation may be perform- 
ed ee ; and in this caſe it is convenient to ſet the quotient 
under the divicend, ſo as its left-hand figure may ſtand under the 
right-hand figate of the firſt dividual; and the remainder may be 
ſubjoined by way al to ? $68: | quorient 3 as n nn 


168 . e . | . quot. : Y J We | Eg 
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4. When the diviſor 1s the product af two or more fattors, or 


component parts, the given dividend may be divided by one of 


theſe factors, the quotient by another, the ſecond quotient by a 
third, Oc. till you have divided by every factor; ; the laſt ent 


EXAMPLE Bp 


Divide 409248 by 84. ; "Or 
Berg the BS: 84 may TT _ 3409248 12X7=84 
be conſidered as the CE. and therefore 


of 3X4 *, I firſt divide 036616 12) 4092438 
409248 by 3; and the quo- | — 


tient 136416 I divide by _— ELDERS | 

and the ſecond quotient 34104 . 
1 divide by 73 and the laſt © . 487 fi 15 

quotient 4872 is the anſwer. ö His 5 


If there be a remainder in each or any of the divifions, the wal 


reminder is found by ſubtracting the product of the given diviſor 
and laſt quotient from the given dividend. Or rather let it be ob- 


tained thus: Multiply the laſt remainder into all the preceding di- 


bviſors continually, adding the ſeveral remainders to the products 
of the diviſors to which gd belong; ; and the laſt ee? is che 


total remainder. 2 


EXAMPLE . 


"Divide 234786 by 168. 1 
| Here, the factors, or component 2 40234786 | 


parts of the diviſor, may be 4x7x6; Bo Rem. 85 
fol divide firſt by 4, and 2 re- 79 88609 
mains ; then I divide by 7, „ 
remains; laſtly I divide 1 15 6, and 9 838, 5 
3 en. CO IS: | 


— e og da Total rem. 0 
„„ 45-35: Complete 
„ „ quotient. oy 1399s 


Now, to ES the total RAS 1 multiply the laſt remainder 
into the immediately preceding diviſor 7; and to the product 21 
f add 1, the remainder belonging to that diviſor; and the ſum 22 


1 multiply by the firſt diviſor 4; and to the product 88 I add the 
firſt remainder 2; and the ſum go is the total remainder. Bo the 


complete quotient is 139% %% . 


The reaſon of collecting the total remainder in this” manner 1s 


obvious. For the laſt quotient multiplied back continually 1 into the 
' ſeveral diviſors, (that | is, into the component parts of the given di- 


viſor), produces the given dividend; leſſened by or wanting the to- 
tal remainder. And in like manner, the laſt Aken, multiplied 


back 1 into 1 the diviſors price” to it na, in the particular re- 


„„ 8 Winder 


G 5 1 . 1 „ % b ©; 


mainders that occur in the ſeveral en will produce Fe make 


up the total W 


EXAMPLE, UI. 


Divide 7427 by 24. | . 

| Here the component parts of the. 37427 ; 
diviſor are 3 & 4 * 2; and as no- — Re 
thing remains in, the laſt diviſion, D045 2475 18 
| the total remainder is found by mul- 4 
tiplying 3, the laſt remainder, into _ 2) 618 618 
3, the preceding diviſor, and to 9, 3 
the product, adding 2, the remain - Quot. N 
der of the firſt — PT "Total rem. 11 

124 Complete 
| quotient 53 39 1. 


* 


o 3 @ 4 + + TR * 7 * == ' 


EXAMPLE Iv. 155 
Divide FI by $6.95 1077253, 155 


Here the component parts of the Aivic 9 
for are 7 X 8; and as 4 in the firſt divi- 
ſion happens to be the laſt and only re- 
mainder, there is no prior diviſor into 
which it can be multiplied; ſo this 45 
the total remainder. ; 


quotient. $ * 


1 4 q E 1 


E. x A M P L * $4 
| Divide 2 by 8 „„ CH LA 
Herg the component parts of the 1 67842 
ior are 6 X 7; and as 5, the: esl re 
mainder, is in the laſt diviſion, the total 791307 
remainder is found by multiplying it in- ᷑ — Rem. 
to the preceding diviſor 6, and ſo the e oof od 


fraction is 42. Or rather, when the on- Tot. rem. "os. 
ly remainder happens in the laſt diviſion,” - 8 18676 FF 


make it the numerator, and the laſt divi- quotient. 
{or the denominator z and fo the fractiog or, 1867 
here will be , which is equal in Lala „ 
to 42; as will appear in the doctrine of vulgar e 1 EY 

If the given diviſor conſiſt of any figure repeated, as 222, 333. 
444, 5555, Oc: the” Sat 8 may be III X Sy III X 3, 
III X 4, Ge. 


EX 


BBS 


— 8 
wa 7 


" PGF yn = > — . 
* PIN *> „ STE — „ „ Py Ss 
— bo oh 2 8 F ln; . LS 8 = 
: 1 ren 8 


— umn . N 
Z—— 2 — 2 er ee 
en ET TEAR 
- 


% — 27 _ 
=. —_ = 


——— 
v2 = 


— 


n 


„ eee 


* * 1 1 4 £ . % . 
. ' 5 
1 
W * d "2p 2 = C000 ã ĩͤ FRE ASSET x 4 7 IC » # wor * 2 
2 - * — * N RES - 2 5 — xa — - 2 PTS. l 2 — . 2 
- \ 7 p 2 ** 111 ID l ITT To SES l 88 ROS 2 1 4 
2 5 SAY > \ Aa £4: a Sie NO wel, lo © — — > e A EY 
n 3 . 1 Fo Dn Se et ee SER — «4 
. 


— 


2 re . 
oy 6 - = 7 * 
—— —— — 


- ” 
* — 


i. 


— — ä — 
. 
* 2 

[9 


_ 
1 FA 


; 
; 
N 
19 
—— 
* p 
1 
2 * 
05 4 
} 
4+ 4 a 
1 
tl | 
34 
% 
* 
1 
75 
. 
$ : 
| 
11 
| \ 
i: i 
N | 
& 


3 | D Dy 1 8 vo N. 


parts of the diviſor are AO Pl Ren . 


formerly, viz. 3 N 11I2 124 dy te 
333, and 333 + 22 = 1” : — 8 i 


7 PRs if you divide both diviſor and dividend by any number, or 
numbers, that will divide both without any eemainder ; and when 
by this method you can bring them no VO: ha "my remain: 

$ ing dividend Met the remaining diviſor. 5 


dividend twice by 2, and again 

: proceed in this manner any fur- 
ther, without a remainder, IT divide the remaining dividend a7 by 
< the remaining diviſor 13, and the quotient is 3fr- 


th, the 1 dividend i is the quotient. 


| by 2 andpontby 745 and nath 2•— 1 — —— — 
duiviſor is now xeduged to unity, the 84 4 
dividend 94 becomes the gquotient. 


| : or both, are continual Products, expreſſed by the fign of multipli- 
number of fadtors above and below muſt be divided by the common 


* 


EX A M 'P L 3 RY 
| Divide 78943 by 444. 5 
. the can” . G * 111 707894 30 711 


111 * 43; and the total 1 2875 . ng Bs: 
remainder is made up as — rem. 335 


1 * . 


115 Sivifion FIG operation | may 3 be. [FOR EY more 


þ. 


1 EXAMPLE 1 OR 
| Divide 19 5 „„ 50 - OA” 
Here I divide both Jivifor and 1692] 346 42 923] 147 Tre 3r7 


twaee by 3; and as I cannot 468 | 234 * 39 13 


If, by this kind of procedure, oh diviſor at laſt dwindle to uni. 


. EXAMPLE © So 
' Divide 7396 by $4. e 5 
Hare L divide twice 65 a. then 7896 3988 | 2974 | 6 8 | 94 


This method may hkewile be uſed OP . 1 or cs 
cation betwixt the factors. Only obſerve, that in this caſe the like 


_ diviſor; and af any factor occur both in the a and dixidend, 
it may be daſhed 1 in 2 both, 


Chap. v. 1 v 1. 8 1 0 N. | 22 
| BXAMPLE. * - - 
Divide 12 X 36 by 18. | 1 1 
In the firſt ſtep 1 Brig 18 . 2 * 36 2 * 2 © 
and 12 by 63 in the next I di- ie Þ 
vide 3 and 36 by 3; then I mul- 18 8 ö | | 7 bY 2 


tiply 2 into 12, and the diviſor i 
being Een to OY. the product 24 is the quotient 7755 


"EXAMPLE. Ty. 


Divide 8 2 x 72 5 bo 6 XACK „ 

Here I firſt daſh the 8 * 72 K 48 8 * 28 
factor 72, both in the 
diviſor and dividend; 4 4 X 24 * 72 4 4 24 ay 
then I divide the two 5 
remaining factors, both above and below, by 43 and proceed to | 
melee 1 into 6, . 2 into 12, Ge. 5 


E x AM PL E Fg 


FCC 
Here I daſh the factors 17 x 3 ET If 


2 X 32 Ws L "0 
1 * 6 ; 


X 5, both in the diviſor and divi- 
| dend; and then divide by 7, Oc. ' 17 * 3 * 5 X 35 


6. In computations or . chat require the frequent = Hor 

| of the ſame diviſor, the operation may be rendered more eaſy and IM 
expeditious, by making a table of the products of the diviſor int IM 
all the nine digits; for then ou have the e eb 16-d and e ,, 
their POO: into the diviſor y inſpettion. 7 je 


E X AMT IL k. 


| Divide wee n | 
OOO RTE Les hs los, 
. ee 9 
1 | EM | = 
302244 „ 3 
| 6 / Fe 5 f 
LM 1 15 2405 ; my 
7 244 5 / 
9 7 FH 
* e 2 10 pl 
JJ. 3» 


YE XXX 
Sele DF) of dividing In tegers. 


| The een of dividing integers hitherto explained is Py 

uſed, as being the plaineſt and beſt; but yet a great many other 

methods are practiſed; the chief of which 1 ſhall here explain, by 
workin g a 1 example ſix — ways. 


edges 


„ „„ 


Fad 
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9 View the quotient i is hed Hos the 1 37 nt. 
dividend, and the remainders only are ſet 34) 268 5 ed; 
down ; which, with the ſubſequent figures 
of the dividend, make up © 0 KVR. divi- I wk 
_ duals, „ 
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= es 
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4, "Son his 83 laced 1 the e 
Pans and the =" ea rada are 426107 NY 
0 ſet above 8 e 3 kividend, 

| 7 11 85 Eo .." 07 quotient: 


PB Here ahi aredufts of hs quotient- 35 . 
ſigures into the diviſor are ſet below the di- 42607 5 
7 vidend, and the ſeveral remainders above 507550 5021 37 
5 It 


102 


* | 2 


. . too the oradudls of the th. Xe. 
figures into the diviſor are placed underthe 4280707 = „ 
dividend, and they, as well as the divi- ee . 
duals, are daſhed or cancelled as you ſub- 
tract; which helps to prevent confuſion « or "795 
5 miſtakes i in the operation. = 
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6. Here the diviſor is repeated under the His My I 
dividend 3 you multiply and — at _ 42807 


and cancel as „ Ln AGES 
) * Drwls als HR 


ES | - Dibifon 5 the Parts ts of Integers. 
775 Here there are three caſes. 
I. If the diviſor be a digit, by i it ride . integers of the . 


dend, reduce the remainder to the parts of the next inferior deno- 
mination, and add it, when thus reduced, to the ſaid parts; then 
| divide the ſum, reducing and adding the remainder to the parts of 


the following x Ras Nog * 


Note. If the integral part of the Gividend be leſs a ehe et. 
ſor, you muſt, in the firſt place, reduce it to the e of the next | 


denomination. 


8 EXAMPLE T- 


If L. 274 : 13:8: 3 be equally divided N 8 men, what wil 1 


each man's ſhare be? ar oy Tg 

Here I firſt divide the i integers 8 4. WAY * 5 os 
L. 24 by 8, and the quotient is 00206 » 13 8 3 dividend. 
L. 34, and L.2 remains; which 34 6 8 2 quotient. 
reduced to the next denomination | LH 


3 


makes 40 ſhillings ;: and theſe We to 1 3 1 make 5 3 il. 


lings; which divided by 8 gives 6 ſhillings to the quotient, and 5 
ſhillings remains; which 5 ſhillings reduced make 60 d. and 60 d. 


added to 8 d. make 68 d.; 3 which divided by 8 (Ove 8d. to the 


| quotient, and 4d. remains, Oc. 


The operation may, if you pleaſe, de drawn out at large; ; ns in f 


the following 
E X A MPL E II. 


If C. 43: 2:8 of tobacco be made * into 5 5equal has, what , 


will be the neat weight of each hhd? 


Here I divide the C.43 by 5, and the C. 9. Ib. C. DS 
quotient is C. 8, and C. 3 remains; which 9 * 8 0 5 2 24 7 


reduced and added to the 2 Q. makes "9 
14 8. Fhich I divide 1 5, Ge. Ns 
| 3 rem. 4 
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2. If the Heiſor confilt of two Gi and be a com- 

poſite number, reſolve it into its component parts, and divide the 

555 Gvidend by one of theſe parts, the quotenk by Rs Of. 
and the laſt | pat is the anſwer, 


EXAMPLE 15 


e CA 3 1 1. 5 rem. 
Ly 12 


8 515 1 ILIEs the quotient by 3 
e 1 hs fed J 7 15 g . ns | 
ur wm preceding diviſor 6, produces 7 A. 2 1 15 0 27s | 


63 to 47 þ. J add. g, the xemainder 0 
| helongivg te that dunſion, 2nd. Fe ſum $ is "Ge ron remainder; 
ſo the fraction 1 1s * | 


e Ex AMF L. „ 


If 1 C. or ab. of megs be wied at L. 6 18 0 wha 
is that per lb.? BAN 
Here the component parts are ) es r > Gal: F1 4 ren. 
2, by which I divide continually, 5 18 8 
and make up che 15 reminder 34 52 19 57 8 4 
1 85 21 + 5 
An. 13 3 3% 


1 Nut i the dif bean » compoſite aunber, work Bin the fl 
8 1 owing | 8 5 1 
„ EXAMPLE III. . 
7 3 perſons go a ſhares in an * =TI which h col L. 564 
* ny * e e ee „ TS 
SEN * + #19 7 K 
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. If the viſor conſiſt of "ORE FE derte, Ie "FILE 1 divi 


| for ind dividend to the ſame hr HEH Ae —_ then ne as in 
diviſion tae Cans e Tac as 
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EXAMPLE $73 


Fa ok diſtributes among ſome poor pe people, +; 20, 8.3 
| Ama 78. 6d.:: What was the number of the poor ? 5 : 


Here I reduce both the diviſor and . d. 2 % 


the dividend to the ſame denomine- | | 115 bach 20 5 N 


the 


ient 54 55 che number of poor . eee 
people, or it is a number denot: 


16h: oi 
"$30. 
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EXAMPLE „ 


The opens of a rectangular floor or pavement. is 4 52 ſquare * 
| feet, and 107 ſquare inches ; 3 the breadth i is 15 feet and 5 8 1 


What is the length? 1 e 

Here I reduce the divideud 9 5 . „ PB 7 . 
to ſquare inches, and the di- 18 15 "5082: "107- 
viſor to lineal inches; then T 12 144 


divide, and the quotient 2905 — — 


is lineal inches, agreeable to 36 1808 
the rules Jaid down in croſs n 


A CN , obs 
| „„ —ů . F. ah 


N . 


„„ 1989 
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* 3 in all the parts of SA. may be chad, by re- 
verſing abe ple of ee. 
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| 1 N 7 1 
Diviſion * be 3 ſeveral ways, vi. by multiplication, by 
diviſion, and by caſting out the 3 EY 
I. By multiplication : , Multiply. the ent by the. diviſor, or 
* diviſor by the quotient; and the product, with the remainder 
added to it, will be equal to the dividend: Or take the products 
of the quotient- figures into the diviſor, add them in the order they 
ſtand under the dividuals ; and their ſum; witty the e wil 
be equal to the dividend. | 
2. By diviſion : Divide Pa rene of he: dividend: at re- 
mainder by the quotient, and your next quotient will be equal to 
" your firſt I,” without _ remainder. But this method 1 is te- 
dious. N 
3. BY caſting out the g's: Caft the 9 s out of the Aitor and 
quotient, place the exceſſes on the right and left fides of à croſs; 3 
then multiply theſe two figures into one another, and caſt the g's 
out of their product; add the exceſs to the remainder; and, caſt- 
ing out the 9's, if need be, place the ſum or exceſs at the top of the 
oroſs; then caſt the 9's out of the dividend, and ſet the exceſs at 
the bottom. If the work be right, the figgires at the top and bot- 
tom of the croſs will agree, or be the ſame... 
. . Theſe methods of proof are a proper exerciſe to the 8 in 
ſcchools; but, in buſineſs, the only We, uſed 1 is a careful reviſal of 
the operation. | 


Iv. | Prodhical Wein. wo - | 


8 #. | What 9 multiplied by 74308, will produce 28534272 

s exatly? Anf. 384. 

2. What number, divided by 87424, will quote 478 3, and Pie 
932 ee equal to a fourth part of the diviſor? Anſ. 418170848. 
3. The ſum of two numbers is 4940, the greater is 4572: What 
. che leſſer, what their difference, what their product, and what 
the 3 of the Frente divided by the leſſer ? Anf. 368. 404 

16824 1211 

| 4. Mie remainder of a ri is Lao,” the quotient 113, the di- 
iſe is the ſum of both, and 24 more : e is the dividend * 

| Anſ. 89467. 

B. There are two 1 the reater is 1 "which divided | 
by the leſſer quotes 72: What is the leſſer, what the difference of 
their ſquares, What the ſquare of their ſum, and what the cube of 
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te ated; 
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their difference "a 34 {ſp 61690657 5. 634284225. 
1469712308737. 
6, If L. 708. be divided 1 among 36 men, what will each 


man” s ſhare be? An. L. 21: 6: 8. 
. What is the value of 1 yard of cloth, when 84 vue of the 


bene colt L. 35: 13 Th wc 85, 8 d. 34 : 4 
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8. A etal inn a prize. to the value of E. 28613 1 880 
which the captain gets v each of ſix officers. r of the remainder, 
and the private men, being 45 in number, get * wow equally di- 
vided among than Ve eee o 

1 An nom ba e 3156 ein 3 G01 1; . J. 420 | 
| pte $ ſhare: - —ü—U — — — 1255 4 


a Each officer's ſhare. ea wa 83 10 7 


Each E man's ſhare TE 48 35 35 


9. 8 a perfon i in ten years 7 of his © own 1 2 4455 18 6, 
and of contracted debts to the value of L. yy 5 83 3 what 1 18 his | 


| expence per Was, * month, fad week, IR 


+ 


"Par wane” 55 1 emp__ 
Per month „ 
Per week . = — 


10. The Gt Mercu e Fr the ſun in 88 days: 
How many revolutions wil he perform i in 17 years and 219 days * 
Anſ. 13 revolutions. 2 

11. How many briefs, 9 inches long and 4 inches broad, will 5 
floor a room that is 18 feet ww and 24 feet long? of. 1728 
bricks. 

12. A an ber fl contains. 919 ſquare feet, 98 ſquare _ 


inches, 108 ſquare lines ; and the length of it is 38 feet; 9 inches, 
6 lines: What is the breadth 2 An. 23 feet 8 inches 6 Does 

13. The content of a parallelopiped i is 146 ſolid yards, I ſolid 
foot, and 1024 ſolid inches; the length of it is 27 feet 4 inches; $ 
and ' breadth 17 feet 8 inches : 5 ge is the thickneſs + or fk 1 5 
tf 8 feet 2 aches. 5 | 


REDUCTION, 


LN 


. zeacheth how to being a . oP one name or . 


denomination to another of the ſame value 3 3 wa 1s either de- Z 
ſending, aſcending, or mixt. | 138 | 
I. Reduction a ee brings ber ofa a binden Para 
tion to a lower, when nes, Fen is ſome: aliquot part of the higher; 
as pounds to ſhillings, pence, or farthings ; and 1 1s performed by | 
multiplication. . 1 e 


II. Reduction aſcending brings a number of: A 0 denahiba- 


| bs to a higher, when the lower is ſome. aliquot part of the high-. 


; as ſhillings, PRE; 3 or 0 to PRA? ; andi is ia performed 
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ther, when the one is ne aliquot Part of the other ; as pounds to 
| amen and requires the uſe of hothᷣ muleip 


and to the moſt uſual ſorts of we _ and be Heng in doing of 
which I ſhall conjom reduction de 


reduction by itſellf. 


be obſerved; viz: 


\ 1 multiply the. pounds by 20, be- 


and the produ e 
1 multiply the ſhillings by 12, A 1880 KY 
 —- Pier make 7 day and „„ „ 


icli the pence by 4, Deeauſe Hs 7 
| produc ag, „ WED 


becauſe 4 farthings make 1 penny, 

and the quotient is pence: then I di- eee pence. Y 
vide the pence by 12, becauſe 12 

pence make 1 ſhilling, and the quo- 
tient is ſhillings: laſtly, I divide be 

ſhillings by 20, becauſe 20 ſhillings 11 7a pounds. 

make 1 Pound, and the quotient e 


pounds. 


by 240, the number of pence in 1 pound. 


f uy Ls on, the number of da ad in 1 N 


„ E D v e r 1 o at 
III. Mixt 1 number of one denominarian to anc. 


lieatidn and diviſion. 
In treating of redaction 1 ſhalt ſhow its äpplioutiom to money, 


dending and aſcending, the one 
ſefving as # proof of the other 3 2nd ſhal afterwards treut of min 


In working reduction 5 of whatever kind, the following rule i is to 


wa or vide as the ble dE evin, weights, and meaſure 
E 1 


Kala de * and feendag... | 

a of Os M 0 N E. v. 1 wor * . 2 
e. 10 Un L 472, how mony ling, pence, an farthidhs 2 
| 0 IEP VE 43, Mc apo : 


OY 1 18 tes; j 0 oh | 5 75 119 00 
3455 ase. | 
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cauſe 20 ſhillings make x pound, 
4 is ſhillings : then 


1 2 
a 


113280 owes. . 
make 1 penny, and the 8 . i on; 


che product is pence: laſll 


„ 


. Sa Setter. 
| Proof by bac ale. x | 


"Is 4 5 3120  farthings, how many pence, killings, and pounds? 
Here I divide the farthings by 4, 404 $3120 Pang 


Hos ſhillings 


Note 1. To reduce 8 to pence at one operation, 8 


Note 2. To reduce pounds to farthings ob 5d operation, multi 
Note 2. 


e. vi. K b a b een &@. 


Note 3. 'T6 reduce ſhillings to cavities i dne opterntivh, rat 
ply by 485 the nurmber of farthings in 1 ſhilling. 
I ſhall here nog oh: ts we the Ki 492 is Queſt z *r th 0 


notes. 


By note 1. By now a. 1 4 "By l 
472 pounds. 472 pounds 452 Pounds. 

1 2 55 7 9060 N TTY 20 5 
1358 2832 1 Sho tilings. 
044+ —_ Ser. 
10 BY 4353120 farthings. 0 25 | I 


453129, farthings, : Se ak ES farthings. 


' Note 4. To reduce pence to pounds at one operation, divi 4s . 1 5 


240, the pence in I pound. e 


Note 5. To reduce farthings to pounds at one > operation , divide 


by 960, the farthings in 1 pound. 


Note 6. To reduce farthings te fiithngs at one e operdtivn, divide EY 
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In method 2. I reduce the dollars to groats, and then divide by 
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| This ſort & W py eaſily bs extended SO farther. 
and might be uſed to reduce Sterling money to any ſort of foreign 
money, or any ſort of foreign money to Sterling: but as this is a 
wide field, it is more uſual, and the better way, to aſſign aplace 
for this by itſelf, under the title of Exchange, I ſhall therefore 
Fonclude mixt redudtion of er by ſubjoining a . 
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guineas and 48 OY, how many pounds Sterli ing did he Joſe} Y 


many pounds Sterling? Ans. L. 571 : 18 : 10, 
. 64. of 4d. and of each an oe N ? Nor 4 798 Pieces of 


uy" tuns? 
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MORE EXAMPLES. 
Wet. . A gentleman was robbed of 97 ineas 33 half. 


Anſ. L. 141: 91 
Dueft. 8. In 685 merks 2 234 nobles and 142 quarter-guineas, hon 


Queſt. 9. In L. 148, how many pieces of 134d. of 124. of 9d. of 


each hg and 9 d. over. 
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2. AVOIRDUPOIS WEIGHT. 
Quel. 1. In 8 oe cotton, each containing 10 121: 20, . 
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| bags era much will each bag! contain ? 
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many c Anſ. C. 21: 0: 24. 


One buys of a grocer C. 4 4 of . pepper, and or- 
* 4 made up into parcels of al. o 12 lb. of 8 Ib. of 61b. 


| of 21b. and of each an equal number: Required the number of par- | 


cels bot each ort? . 11 parcels of each ſort, and 28 N over. 
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” Durſt; 2. In ade Aitver candleſticks, en weighing 10 0, 
1 14 dw. how many pounds? Anf. 74 lb. A0 br 16d , Wm. 

yet. 3. A merchant ſent to a göldſfmith 16 ingots of ſilver, 
each weighing 2 Ib. 4 02. and ordered it to be made into bos of 
Alb. 8 o. per bowl, and tankards of 1 b. 5 Uher piebe, and falts 
of 10 O. Ta dw. per ſalt, and ſpoons df 1.02. 18 dw. per ſpoon, 
and of each an equal number, how many of each fort will there 

| be? 8 10 veſſels of each ſort, and 224 cur. over. 
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| 1 WI NEM EASURE. 


| 3 Ut 1. In 1 5 of wine, each runlet containing 18 gal. 
ons, how many hogſheads ? : 
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: OPERATION, , PROOF. 
94 runlets. In 9 hhds 45 gallons of wine, 
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34 N 2 5 
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Rem. (450 gillow. mh A Ban 3» bY 2. 
a 9 hhds 4 5 gallons, 
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* MORE EXAMPLES. 

Dueft. 2. uh 752 rünlets, how aer tierce of wine? 2 Au. 32 
tierce, and 12 gallons. 

Queſt. 3. In 840 hogſheads, * many 3 of 80 gallov 
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MORE, EXAMPLES. 


* 2. e the circumferenee of the earth to be divided 
into 360 degrees, and each degree to contain 60 miles, I demand 


Ions 
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how many miles, furtongs; poles, half-yards, yards, feet, inches, | 


and barley-corns, will reach round the 8 of the earth? Ans. 
The barley-corns are 410 55 280-0. 
Deſt. 3. In 1 50 Engl miles, how many e miles: 2 A5 5 
I 33 miles, 6 fur ongs, 10 falls, and 15 feet. 10 
Mixt e of weightFand bb” as "a; as 5 * mo- 1 
ney, might be carried a great way farther than what is done here; 


but the above ſpecimens, it is e will be f und OR | in- 85 
ſruction to the learner. a 


bs 0. bes od EY 
„ 


P hy * 


2 
a -- — - 


8 _—_—— ka, 4 * 3 22 
2 K — > a n 
* ao . ̃ Ü . Me nts 2. =o 


4 
SC IST ES oat — 39997 


r 


inn, — — — 
r 
— 


On 


7. +. fic 0G 
— 


Pj 
mY 
ö 
# | 
17 


n 
1 
. 


0 
* 
[| 
1 
| 
[i 
"7 
. 


41 a SY 1 fy — -f 
Ty ET - 4. — "TRE | 
ns EN LEI 42 | \ 
— WY 3 SLE x „* "A _ 
- — 8 — 
| 2 Res . s 1 
1 - v4 * 1 114 N 
— . 4 * þ vl 
— S * 


E 25 - 
FAD == 


2 b ' 4 
- Ss. 

— 2 "x — 

2 OY 

BY 2 


[a n# ory 


finds, on his return, by his packet-book,, that he had ſpent L. 49, 


taining C. 16: 1: 14 each, 12 hhds weighing C. 14: 3; 7 each, 
and 6 hhds containing C. 15: 2: 21 each: How many tuns of fi 
1 did he purchaſe? 5 0 
gallons per Hd? 4. 16 


| Fmall diviſions, 
_ viſions will there be? Anſ. 32. 


; November 1558, and died the 24th of March 1603, in the 7joth 
of 28 days each, did 


7 Months 2 weeks range Wh” 287 


5 * W and is 5 divided int 5 aud AR or, into o Gngk 
5 ad doable, 


wh does to the ſecoudwpꝓ. 
| ferſtood Fay * our "_ from the Glow 8 lern, 


REDUCTAO NN. 
Frais Ausl. 


. In a purſe containing 89 guineas, 6 1 48 
moidores, how many pounds Sterling? Any. J. 182, 88. 

2. A gentleman ſetting out on a journey carrie alo with 15 
8 Joannes“ 8, being L, 3 128. each, 17 guineas, 13 h half. guinezs, 
14 crowns, 10 half-crowns, 15 ſhillings, and 9 Gibencts; 3 and 


45s. : How many pounds Sterling did he carry out, and how many 


brought he home? As. He rn. L. 5 * 4 e 
home L. 10. 


3. A merchant bought 30 hogſheads ſugar, 7. 12 hhds, con- 


3 tuns 8 C. 1 Q. 14 lb. 
4. In 96 firkins of beer, 9 I "any each, ow Thany hhds of Sf 
hds. 
S. A piece of ground, conſiſting of 26 acres is to be laid out in 
os roods and 10 poles each: How Ay {mall di 


6. Queen Eliſabeth came to the thrane of England the 17th of 


reign, reckoning 365 days 6 hours toa 


year of her age: What year was ſhe born? and how many months, 
3234 in the you I 5 $99) 0 and 9 5 


year? An}. She was 
7 . A S: - n. 55 
THE. RULE oF THREE, 


\H E. Rule of Thee. ene . on account of ies excel- 
lence, the Golden Rule, from certain numbers. given, finds 
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The fu. or Auel Rule of Three 


The A Na of three, [om three pon given, PP 
fourth, to which the third hears the fame PrOpornice as the fir 


The nature and properties of a} number may be une 
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The Rule of THREE. 1135 


In comparing any two numbers, with reſpect to the proportion 
which the one bears to the other, the firſt number, or that which 75 
bears proportion, is called the antecedent; and the other, to which 
it bears proportion, 1s called the con/equent ; and the quantity of 
the proportion or ratio iveſtimated by the quot ariſing from dividing. 
the- antecedent by the conſequent. 'Thus, the ratio or proportion 
betwixt ö and 3 is the quot arifing from dividing the antecedent 6 
by the conſequent 3; namely, 2; and the- ratio or proportion be- 
twixt 1 und 2 is the quot ariſing from the diviſion of the aritecedent 
1 by the conſequent 23 namely $, or one halt. 
Four numbers are ſaid to be proportional when the ratio of the 
firſt to the ſecond is the ſame as that of the third to the fourth; 

and the proportional numbers are uſually diſtinguiſhed from one 
another, as in the following examples 5 
)))) oat 4 Wap yt: NS 
Proportional numbers, or, numbers in proportion, are uſually 
denominated terme; of which the firſt and laſt are called extremes, 
and the intermediate ones get the name of means, or middle terms. 
If four numbers are proportional, they will alſo be inverſely pro- 
; poortional; that is, the firſt conſequent will be to its own antece- 
dent as the ſecond conſequent is to its antecedent; or the fourth 
term will be to the third as the ſecond is to the firſt. Thus, if 
6 775 10: 5, then by inverſion, 3: C: 5: 10, or 5: 10: : 3: 6. 
acid v. 4 cor. By either of theſe kinds of inverſion may any 
W queſtion in the rule of three be proved. J 
If four numbers are proportional, they will alſo be alternately 
proportional; that is, the firſt antecedent will be to the ſecond an- 
tecedent as the firſt conſequent is to the ſecond conſequent ; or the 
firſt term will be to the third term as the ſecond term is to the 
fourth. Thus, if $ : 4 : : 24 : 12, then, by alternation, $:24::4: 12. 
ut the celebrated property of four proportional numbers is, 
% chat the product of the extremes is equal to the product of 1 
1 means. Thus, '1f 2: 3:-: 6:9, hen 2 & 98 3 & 6 = 18. . 
Hence we have an eaſy method of finding a fourth proportional 
Multiply the middle number by the laſt, and divide the product 1 
by the firſt, the quot gives the fourth proportional. 4 9561 
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Given 6, 5, and 36, to find a fourth proportional; put æ equal 
to the fourth proportional, then 6: 5: : 36: &, and 5 x 36 = 180 
at 6 X x; wherefore, dividing the product 180 by the factor 6, 
de quot gives the other factor x, namely 30, the fourth propor- 
In tional ſought, os 5 SN Ot cc, Lt 
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Every queſtion i in the rule of chown may be divided into two lets 
vis. a ſuppoſition and a demand; and of the three given numbers, 
two are always und in the ſuppoſition, FR Ce one in © as de- 


eee EXAMPLE 


ee yards coſt . what will 6 yards coft at that rate ? 
IIn this queſtion the ſuppoſition is, if 4 yards coſt 12 ſhillings; 
. n the two terms contained in it are 4 yards and 12 ſhillings; 3. the 
demand lies in theſe words, What will 6 yards colt ? and. the yoly 
term found in it is 6 yards, 
The ſuppoſition and demand being chus e e proceed 
to ſtate the queſtion, or to put the terms in * order tor Ver. 
dien as the ne rules direct. „ i 


Ne 15 


Nes that term of the 1 1 is of the fume kind 
L with the number ſought, in the middle. The two tn gy. terms 
are e 1 0 always of the ſame Wu 1 | 


ON OT as TY, Oy 1 BY £3 th „ 
- Condi from the nature of the 9 a g ak the er 
muſt be greater or leſs than the middle term; and if the anſwer 


muſt be greater, the leaſt extreme is the d$viſor; ;, but if the anſwer 
4 meu be teſs than the middle term, g the n extreme | 18 s the dwiſor. 


R 9 1. * "Le" 


= - "Ph the rie on the left hand, wa the other extreme on the 
= cight'; ; then multiply the ſecond and third terms, and divide their 
product by the firſt ; and the quot gives the anſwer ; ; which i Is al- 
ways of the ſame name with the middle term. 
| When the diviſor happens to be the extreme found in the ſuppo- 
ſition, the proportion is called direct; but when the diviſor hap- 
| pens to be the extreme in the demand, the proportion is inverſe. 
The three rules delivered above are indeed ſo framed, as to pre- 
_ clude the diſtinction of direct and inverſe, or render it needleſs, the 
| left-hand term being always the diviſor ; but yet the direct que- 
ions being plainer in their own nature, and more eaſily compre- 
hhhhended by a learner, 1 ſhall, in the firſt place, exemplify the rules 
1 by a ſet of queſtions of the direct kind, and ſhall Her IO adduce 
ily collection of eh as are inverſe. : | 


1. The finple. Rule PL Three dice, 


1 S I If 4 yards coſt 12 ſhillings, ; what will 6 yards coſt at 
. at rate? 

5 1 ſuppaſion and demand af this queſtion have already 3 
| 9 1 
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d V VI. The Rule of THRE E. 3 


diflinguiſtied; a the two terms in the former are 4 yards ra til. | 
lings, and the only term in the latter is 6 yards. 


The number fought is the Ker of 6 yards, and the "IVA in "I | 


ſuppoſition of the ſame kind is the price of 4 yards, vs. 12 ſhil- 


| lings, which I place in the middle, as directed in Rule I. and the 


two remaining terms are e aud of e ſame kind, vix. both 
1 1755 . 

It is eaſy to 'perceive Ore 0 be.” 
that the anſwer muſt be 154 : 12 5 ; 
greater than the middle 1 9 75 1 
term; for 6 yards will coſt 
more than 4 yards; there- 
fore the leaſt extreme, v2. | 


4 yards, 1 1s the re, ae. 1 
| no to Rule IL 
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e I lack the viſor: 4 DOTY on "the left band, Pr the 
other extreme 6 yards on the right; and multiplying the ſecond 
and third terms, I divide their product by the firſt terin, and the 
quot 18 is the anſwer, and of the ſame name with the middle term, 


Pix. ſhillings, according to Rule III. 


And becauſe the diviſor i is the extreme found in the ſuppoſition, „ 5 


the proportion is direct. 


Rueſt. 2. If 7 C. of pepper "oft 211. how much will 4 2 coſt at ; 


that rate? 
Ihe ſuppoſition i in 6 this queſtion i is, that 7 c. off pepper colts«6t. 
and the two terms in it are 7 C. and.; the demand 1 Wy, How | 
much will 5 C. coſt? and the term in it is 5 5 

The number ſought is the price of 5 C. and the term in the ſup- 
poſition of the ſame kind is the price of 7 C. vix. 211. which I place 


in the middle. The two remaining terms are SEE, and of che 


lame kind, vis. quantities of perper. 5 


It is obvious, that te . 4 . M 
anſwer muſt be leſs than 1 7 21:25 5 r 
the middle term; for 5 C. 3 1 „ 
will coſtleſs than 7C.; and e a £6 ot EI, 

therefore the c 7 (234 Anſ. 
eme, VIS. WIN 1 is the 1. )J NS <1 5 
. 35 ; 
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dfwot be reduced any lower; ſo there remains 10 farthings to be di- 
vided by 13; that is, hw} is wanting to. complete the quot the 
+ thirteenth part of 10 farthings, or the thirteenth part of every re- 


£28, The Rule of THREE 1 


quot 15 is the anſwer, of the ſame name with the mics: term, 


by, poſition, the ee, is direct. 


; _ at 1 rate: ? 


' 7 + G 5 N pe oh \ 5 
| 1 I * 1 * Rem 48. 
EY . 
. N - A givin 6 13383 4 
5 9, 1 4 HY 39 ; 
When there happens . 3555 567(43 * Ren. | 9d. 
by a remainder, it may be "BS: | | N 
reduced to the next inferioß — „ 
denomination, and the o- | ty 47 „ „ . 
peration continued, as in 39 26 
the margin; and in this „ N 
eaſe the quot will eonſiſt of =", Bode; Lie Rem. 10 f. 
| mo or more Mou CE] ne 5 . 3 „ 
eber, 
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4 Jing part of the quot. Thus, the firſt remainder 8, and the firſt 
part of the quot 43, are both pounds; and the ſecond remainder 4, 
and the ſecond part of the quot 12, are both ſhillings; and the third 


and the fourth rextinder: 10, and the fourth pardaf 0 the que 2, 
are both farthings. 


ſet the remainder 10 above and the diviſor 13 below a line drawn 
between them, in the form of a fraction, of which the remainder 
is the numerator and the diviſor the denominator. 


. coſt at that rate?! 8 


9 1 , 5 
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Accordingly I place the diviſor 3 C. on the left handy. and the 
other extreme 5 C. on the right; and having multiplied the-ſecond 
and third terms, I divide their product by the firſt term, and the 


vs. L.. Sterling. 
And becauſe the diviſor 1 to be the extreme. id the ſup- 


Queſt. 3. If 13 vis of velvet coft L. 21, what wil 27: yards 


. , . 4 4 
— 8 FT. 48 12 EY 


OM Rel 8 
Such en are always of the ſame name with the prece - 


remainder 9, and the third part of the quot 3, are both pence; 


As we have no money under farthings, the laſt dan * 
maining farthing; that is, ten thirteen parts of one farthing; ſo 1 


Deſt. 4. If 14 Ib. of tobacco 9527 * * what will 4781b. 
2 


Hoop the middle tetm be. 


ing ſhillings, the firſt part 
of the quot is alſo ſhil- 


lings; which I divide by 
20, and ſo redude it 5 


pounds "4 5 . 


There renne at OY 2 
farthings, to be divided by 


14; fo I ſubjoĩn theſe by 


way of fraction to the pre- 


ceding part of the quot; as 


in the ane art 125 


Lt + 10 i. 


tn DN. 2400 
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| Rem. 21. 


Wop. $& 1525 ounces kt aber be worth E 3,1 5: s. what's are 8s 


ounces worth at that rate? 


If the middle term be 


complex, or mixt, and ſo 
conſiſt of twWo or mort? parts, 
reduce it to the loweſt, 
and the anſwer will come 


out of the ſame name with 
that of the loweſt Ts 


Thus, 


The l term here 


is complex; conſiſting of 


two parts, viz. pounds and 
ſhillings ; fo I reduce it tö 
ſhillings, and the quot 
comes out in ſhillings ; 


_ 


which I reduce to pounds. 


o. . 5 


11 25 25 


1 


>” 
60 


210 
156450 0 "4310 ame, 


60*+ We 
— L, 21 10 

45 

— „ 


The 


% 
Pr * — —— — - * 


2 — 
2 


— 8 8 
IS, 33 
n 


* 


— 36 


— —ũ——Ʒ—— IA; RPO — 
2422 


if 
p U 
14 
{i 
3 


* 


$4 


| 420 


The: Rule of THREE. 
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The parts of a complex term may be Lifiinguiſhed from,one an- 


other by a ſtroke; as in this example. 


Def. 6. If 18 C. fugar colt L. 54, what will 7 C. 3Q. 141b. 


coſt at that rate! ? 


| Whena any or both of the 


extremes happen to be com- 


plex, or mixt, and ſo conſiſt 
of two or more parts, re- 
duce both extremes to the 
loweſt of the parts; for in 
the operation both extremes 

muſt be equally low, or of 
n 1 5 


Thus, i in this 3 i 
as extreme on the right 


hand is complex, conſiſting 


of three parts, viz. C. Q. 


and Ib.; and fo I reduce 


both this extreme, and alſo 


1 the other extreme on the 
left hand, to lb. the owe 5 


4 the parts. 


Tk > . If C.3 
6 C. 3 ny at chat rate ? 


* . 


2016 lb. 


. C. EN bh. 
If 18 54:7 ne 
18 7 
18 . 
„„ 


ava 


3528 
4410 1 


2016047628023 Ly 
- 3 9 s 


7308 | 
Sas 


Rem. 1260 ha 

3 20 
 £016)25200(121 „ 
© | | 2016 Be 


Sog 
4032 


Rem. | 3008 8. ar 
r e 


20 = 3 45 


ana 


2 
75 : 5 


. 


I: 14 "of raiſins coft L. 1 10 2: :6, what will. 
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Here all the terms are 
complex, and the two ex 
tremes are both reduced © _ 
to lb. that being the loweſt 3 1218 „ 
of the 1 18 „ | „VV 75 
. — 5 oo) 
The middle term, * | *378)1837080{(4860 ( 49] 05 
the like reaſon, is reduced a 1512 — ts; mY ? 
to pence, and accordingly . 20 "9 F 
the quot or anſwer comes — =» 3250 e 
| out in N V „ 


: — — * . Wes” ; — 


— 


=» 
— [my — TY I A * 
„„ er 


2268 (O 
— 1 20 . 
WO 


1 8. A 1 bought a wakes of $48 wet weighed 


141b. 30z. 8 dw. for the Tom of L. 514, 45 1 demand what it 
ſiood him per ounce? 
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451 1 L. 3 * ounce. 


OY 


Hats the left-hand extreme 1 9 both i it and the other þ 
extreme are reduced to penny- weights, the loweſt of the parts. 
The middle term, being likewiſe complex, is reduced to ſhil- 


lngsz and ſo the anſwer e comes out in ee which 1 reduce to 
pounds. „ os TN | ys | 
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neat C. 6: 2: 14; which cot him E. 2: * 6 per C. ; * de 
value of the 4 hogſheads at that WM 4 


% 
6 2 * 1 112: 1 8 
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1 8 „ 5 5 48 5936 . 1 Ls 
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— 14840 * 3 
3 . . 74706 ( I 
: * W 112 172 I 
955 eon Ib. in abba. 8 22526 6 5 3 4 
| . | * — 210) 12815 
| 3 When part of a term 307 | 607 — 
A q given, and the term to be 3550 . 5 . 
TY _ completed by multiplication, =» 2 
—_— it is an convenient to 4573 
1 complete the" term, or even 448 
to reduce it, before you mw — 
. queſtion ; wy 


be” Quell. 10. If 45; - 64. is , the re of s'yard, how many you 


ill L. 16, 45. 8 Me ng, 85 1 
* + CY 1 
__ a PRI: 1 1 16—4 
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Wben the middle term har 2 
pens to be 1, or unity, in - Þ Ex, Ts re IR 
| caſe, as 1 neither multiplies nor 99648072 y. 
2... divides, you haveonlyto dess 633 
the third term by the firſt, 0 „„ 
de quot. is + the anſwer. E 3 5 


a 1 yards, ee 


"ts this example both extremes are complex, , and reduced to fix 


| pences. | 
s Bo II. 
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Weft. 11. I the yeuly rent of Aa houſe. ty by . 
tar per a Ft Wo 
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When bb chr term 11 to be: 1, 
you have only to divide the middle term 3 ; 
1 the firſt, 2 885 is the 9 No 1 5 


; $f 
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Al. 47 Per 1. N 98 * n_ 


But if; in aa caſe the middle term the leſs thas the firſt, it Wü 
de reduced to ſome lower denomination, VIS. ell: the bag 
thus N may be divided by the kirk. f 


el. 12. A rant bought 14 pieces of "IE, . 1 
piece containing 28 yards, at 138. 64d. * * How much 
did 5 14 e aft. 8 | 


14 pieces. 3 If I: 136+: 5 392 
28 | | „„ 


15 ; 162 1960. 
28 | : VVT 
1 392 yes in 14 b. N "© 20) 
ö N a rebels, b 
Me 3 W Et 
; Labs 8 
; 1 TI N 
3 ; 200 
i 192 57 
K 2. * Þ. | More? 
Ai 25 bg. * 1 LN ken. 05 halfpence. 655 


| When the firſt term be «to be- I, [the aft of the ſecond 
and third is the. anſwer... — . x; prod "EE 
The middle term here being comple, is ; recuwed to ba ence3_ 
and - accordingly; the . or anf W comes out i in e 
ch L reduce to e 0 ee 


del. 13. A per N qr" of bete, TY lacs con- 
A 34 ells Flemifh, to pay at the rate of 88. IF "at ell "Ds 


0.0 Tow much did che 50 mer coſt 1. TS 
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MORE EXAMPLES. 5 


* 15. If r7 yards of cloth coſt L. 19: 2: < what wil 3 
"yew coſt at that rate? An. L. 39: 7 6. 
2ueſt. 16. If 24 lb. of raifins coſt 6s. 6d. what will 18 fraik 
coſt, each frail weighing 3Q. 181b.? A,. L. 24: 17: 3. 
8 Vel. 17. If 40 pięces of cloth coſt L. 759, 11. what is the 
My price of 1 piece? AN. L. 18. 15: 4%. 
eue. 18. If 1 ell of cloth coſt 8s. 44. how many ells vill 
* „. 10: 16 : 8 buy? Anſ. 26 ellis. 
ue. 19. A gentleman expegds daily FM 8.256. Hon Ak 
is that in a year? Anſ. L. 2098, 15s. | 
Deſt. 20. A'merchant buys cloth to the value of L. 5 37, x26. at 
Js. 4d. per yard : How many yards did he buy? Anf. 2016 your 5. 
el. 21. II (ell 14 yards * L. 10, 10 s. how many ells Fle- 
miſh ſhall T fell for 2 3; LE 6, at "that rate? * Har“ ells 


Flemiſh, 
. 22 
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118. 4 d. per tun; and fo it happened that it leaked out 85 gal- 
lons; but he is minded to ſell it again, fo as to be no loſer : How | 
| muſt he fell it per gallon? Anſ. At 4s. 633d. per gallon... 
Deſt. 27. A ſhopkeeper bought 4 bales of cloth, each bale con- 
| taining 6 pieces, and each piece 27 yards, at L. 16, 48. per piece: 
What was the price of the whole? and what the rate per yard? 
| Anfſ. The whole coſt L. 388, 16s. and the rate per yard was 12s. 
Que. 28, A bankrupt, who owed L. 1490: 5: 10, compounds 
with his creditors for 128. 6d. per L.: How much did he pay in 
all? An}. 34h nn... 8 
Due. 29. H the rent of a ſmall eſtate be L. 250, what will this 
afford to ſpend every calendar month, in order to ſave, or lay up, 
L. 80-at the c YO 
veſt, 30, The rents of a whole pariſh amount to L. 3500, anda a 
rate is granted of L. 131, 5s. : What is that per pound? Anſ. d. _—_ 
Deſt, 31. Received 42 C, 2 Q. cotton, at L. 3, 158. pre 5 Fj 
121b. cloves, at gs. 1d. per Ib.; for which I have given in par 
1000 yards linen, at 28- 9d. per yard: What balance do I owe I, De,” | 
Duet. 32. A chapman bought a. parcel of ſerge and ſhalloon, 
which together coſt him L. 61: 9: 2; the quantity of ſerge he 
bought was 236 yards, at 3s. 4d. per yard; and for every 2 
yards of ſerge he had 3 yards of . : How much ſhalloornn * 
had he; and what did it coſt him per yard? Anf. 354 yards of | BY 
| ſhalloon, at 15 d. per yard. * VVV | 
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'Queft. 1. If 8 men can dogg piece of work in 12 days, 
many days mill 16 men do the wee ! 

In this queſtion the ſuppoſition is, If 8 men do a piece of work - © 
m 12 days, and the two terms contained in it are 8 men and i222 
days: The demand lies in theſe words, In how many days will 125 
men do the ſame ? and the only term contained in it is 16 men 
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days; wherefore I place 12 days as the middle term, according t 
Rule I. the two remaining terms are . e and. of * n 
kind, v#. both of themgmen. - 


jeſs than the middle term; for 16 men 8 8 12 1 10 


which I place on the left hand, and the 
other extreme on the right, as Soda: . 


cond and third, and dividing their pro- TENT. \ 
duct by the firſt, the quot comes out in days; that is, of the "OL 
name with the middle term ö * 


£ EW, «the proportion is inverſe. | 15 


red to hang a bed, how 1 many 1 of 3 W AE will ſerve 
the ſame purpoſe ? 


of length, and 5 quarters of -breadth : The demand is, 
ny yards of cloth that is 3 quarters broad will hang the {ame bed! 
and the only term in it. is..3 quarters of breadth, , 


the middle; the two remaining terms are n and of the 
4 _ fame | kind, v:z. both breadths, 


anſwer muſt be greater than the _ e, Jas gre. 
middle term; for more yards of 3 30 8 8 
cloth 3 quarters broad will be E . 
neceſſary to hang a bed than of _ 
cloth 5 quarters broad, and the ig 880 50 yards 4 
narrower the cloth is the more 137 5 
lllllength will be required; where- _ 
fore the leaſt extreme is the divi- © = 9 
bor, which I place on the left „ 


| ; : hand, and ſet the greater extreme on 1 1 


5 0 5 5 proportion 18 inverſe. 


cat 28. or 24 d. per peck, what ought to be the * of the 
=_ 1 when . in * ** = 
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me Rule of THR £2 *. _— 


The e ſought. here is the 1 which 16 men will d 
the work, and'the oa. in the ſuppoſition of the ſame kind is 11 


$3 & x 


It is obvious that the anſwer NE * cw: days. men. 


will do the work in fewer days than 8 8 10 e a,” 
men; and therefore, by Rule II. che 4 
greateſt extreme, vix. 16, is the N 15 WT . Ay 


in Rule III. Then multiplymg the ſe- © 


And becauſe the extreme found in the @ demand happens toe the 


| Oueſt. 2. If 30 yards of cloth that is 5 83 lives * requi 


The ſuppoſition here is, that 30 2 of cloth 5 quarters broad 
are falficiont to hang a bed, and the two terms in it are 15 yards 
OW mi 


The thing ſought. is the length or number of yards ** cloth 3 
rters broad requiſite to hang 1 05 bed, and the term in the ſup- 
po ofition of the ſame kind, is 30 yards, Which therefore I place n 


It is eaſy to perceive that the breadth. 2 4 . 


And becauſe the extreme found 1 in the Ama 60 the diviſor the 


Beſt, 3. If the penny. loaf 3 8 ounces, . 1 is fold 


To 1. 


vier ought the penny- loaf to 


hand. 
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Is = 


the lame ſum * ? 


is, the fewer miles ought it. 
to be carried oof the ſame 


0 on the left . 


It is obvious that this an - 
ſwer muſt be greater than the 
middle rw becauſe the 
cheaper the flour is, the hea - 


be: and there ore the leaſt 
extreme is the diviſor; which 


E on the left ; 


| Ar. 10 oz. 13 dw. 0 gre. 


Here the ter l be 5 
les than the middle term; 


1800 1 
becauſe the heavier the load 


money; and ſo the greater 7 
extreme is the diviſor, ang. 
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4 TH. Rem. 12 0 2. 0 
18024013 dw. 
0 ; 18 I It : | 4 8 
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Dueft. 4. If 1200 lb. ch be carried 36 miles for a fan) of 
money, how many miles en 1800 lb. weight 1 to be A wp 


og; miles,” A x 


M 200 
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1 5, If L 100 in 12 months. gain a ſum of intereſt, what 
principal will gain the ſame ſum of nn in 8 months? 


Here the anſwer muſt be mwenter „ jy 
than the middle term ; becauſe the bk 10 $2 12" 
ie fewer the. months; are, the more 5 . 3.3 100 | 
principal will be required te“ gain — 
the ſame ſum of intereſt, and there- e 8) 20 
1d fore the leaſt of the extremes is the e — 
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Duet. 6. . 40 3 in N and 4 * ade make 
acre, what muſt be the wagth to make an acre when the Ir 7 th ; 


AY 5 poles ? ? " 
1 e breadth. 2 breadth, 
15 : 4 :: 4 


7 | 
Here the anſwer muſt be 1 x9be(r0 poles. 5. 
leſs than the middle term; 1 
becauſe the broader a piece 8 Ne 
| M Soong is, the leſs length Rem. 10 . Ae 
jo uired to make the acre; " 33 * 3 pon in 1 pole, 
an o the greateſt of the ex 
tremes is s the diviſor. i OT na T b bulk cet. * 
| . 30 — 5 
— feet. * 
| . 0. VVV * 
4 „ Wy 
5 ©). 
* Lell. 7. Now WY luſh of 3 quarters wide wil line A cloak 
that hath 1 in it 4 8 of 7 . wide N 
8 3 Y the ES muſt 3 f "3; WY N 
1 ge than the middle tem 2 15 . 
for the pluſh being narrower 3, 
. +» than the cloth of which the 0 yards | a 
Cloak is made, will PO 2 29 


5 FS | 


5 ig . 8. if $97 5 be A road of e at 3 feet tigh 
"IS how _ Fares will make a rood at 9 feet high? 7; 


I Feng» Feet. Jards. fees. 
. 9: 1 3 
NY I 5 | ; " ; : 
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. 5 MORE EXAMPLES. 


Quel. FY If a meſſenger makes a journey in 24 NIE when the 
day is 12 hours long, in how many days may he make out the 
fame journey when the day is 16 hours long? Anſ. in 18 days. 

Uo 10. If my men be in Ferriten, and have proviſions * 


an 


ee muſt be turned " 
for the ſame ſum? Anſ. 1800lb. 


another fabric, on the ſame plan, and of the fame dimenſions, is 


2 ſixth, or from ſeven given numbers finds an ei ghth,. or from nine 


\ 
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225 * 255 


te that the Kine 4 
BEEF proviſions may; laſt g months? Anſ. 240 men are to be re- 
tained and the. reſt, vis. 1 20, _ be turned out. 
Oueſt. 11. If 1 Rave. 1200 lb. wei ht carried 36 miles for a . 
of mone „ how e, pound weight ſhall L have. 1 24 miles 


| Queſt, 12. I 1 botkow of a friend- 1 64 . 8 Meggie, white | 
ſum ought I to lend him + 12 mentis in order to requite the fa- 
vour ? Ans. L. 42 13: a 
A2 13. A fabric is eue in 8 oaths iy Bo 8 and 
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to be reared in 2 months: How many workmen: 1 5 be 7 
ed? An, 1950 PS, 5 
Queſt. 14. A regiment of iche, confiſting Xt 2000 men, are to : 
have new coats, each coat contdining 3 yards 2 quarters of cloth _ 17 
that is 6 quarters wide, and they are to be lined with ſhalloon that 
is yard wide: How many yards of cloth will the coats take ? and 
how many yards of ſhalloon will line them ? 5 Au. 3399 yards WF 
cloth, and 5250, yards' of ſhalloon, _ | 
Quell. 15. How many yards of paper that is 3 quarters > RA 
will be ſufficient to line à room that is 24 yards rou 4 and 4 yards 
high? * 128 yards. | 
Auel. 1 If I ary my . . 0 for 22 me 0 long „ 
ought he to lend me L. 95 Fl 5 * 8 to e 1 65 & pi 2 1 3 x 
15 months. BIG „ 
Queſt. 17. If 30 dort are aint ined a4 year in corn 85 nicer uy 
tain ſum, when oats are fold at 225 per boll, how many horſes © ] 
may be maintained a year in corn or th le : ſame ſum, when oats are 1 4 ew: - 
at 10 8. per boll? Anſ. 45 horſes. | | N 
Rueft, 18. If the penny-loaf pan 1 10 02. "when . is fold at . 
128. per buſhel, what ought to be the price of wheat when che | 3 OED 
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penny-loaf weighs 80z.? Anf. 155. ger buſhel, _ o 
 Dueſt 19. If 12 inches in 5 and 12 inches in breadth * © "Te : 
a ſquare N what length of a plank that is 9 inches broad will be M * 1 
equal to a ſquare foot? 1 * 16 inches. * 4 
Quell. 20. If 40 poles in ngth and 4 poles in breach make; an 15 1 
acre, what - muſt be the breadth to 9 an ACTE PEN the! length | N 
Is "OT 32 e ? "Oe 5 a 1 i How 04 ES FF 
„ "EET. 1.7 | 
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SY numbers finds a tenth, or from eleven finds a twelfth, Oc. 4 
Is rule. n aud naturally « admits. of” tubdvilions, which, 
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Place thatt 


the ſame name with the middle term. 


ſelves, in the following manner, vis. „%% ons 
I) be middle term, with any one pair of ſimilar extremes, make 
the firſt ſimple queſtion, and the anfwer to this queſtion muſt be 
made the middle term to the next ſimilar pair of extremes; and the 

anſwer to this ſecond queſtion muſt; in like manner, be made the 
middle term to the following ſimilar pair of extremes, Gc.; and 


was, 


32 
1 * . "1 ] 
ek 

7 


in the ſuppoſition, 
$62 ve T 
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roceed to ſtate 
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Out of each fimilar pair, joined with the middle term, form: 
ſimple queſtion; and in each ſimple queſtion, ſo formed, find the 
diviſor; viz. conſider from the nature of the queſtion, whether the 


anſwer muſt be greater or leſs than the middle term; and if the 


anſwer muſt be greater, the leaſt extreme is the diviſor; but if the | 


45 IAN ; 


* 
3 


73 


et e e, 


Place all the diviſors on the left hand, and the other extremes on 
che right; then multiply the diviſors, or extremes on the left, con- 
and the middle term, continually „ for a dividend 5 and laſtly, di- 


, for a diviſor, and multiply the extremes on the right hand 


The anſwer to queſtions iu the compound rule of three may alſo 


. 


: be had by working the fimple queſtions ſeparately, Or by them- 


the anſwer to the laſt ſimple queſtion is the number ſought. 


Braut the joint operation preſcribed in Rule III. is the one: 
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mY As ide e kalle be 5 bor 3 in 9 Ginie of the Gente ar que- 
there ppen to be a remainder, and conſequently the 
On: es ao the next {imple queſtion will have ſome fractional 
part which inconvenieney is avoided by working jointly. | 
In every ſimple queſtion, when the diviſor is an extreme found 4 
in the ſuppoſition, the proportion is direct: but when the diviſor 
is an extreme found in the demand, the proportion is inverſe. 
The three rules delivered above are indeed fo calculated, as to 
make no difference betwixt direct and inverſe, or ſo as to render 
that diſtinction needleſs, the left-hand extremes being all diviſors ; 
but yet, as queſtions conſiſting entirely of direct proportions are 1 
the plaineſt and eaſieſt, it will be proper, in the firſt place, to er. „ 
emplify the rules by queſtions of the direct Jha; aud a fterwards 1 in T9 
troduce ſuch as are inverſe. 4 
And as queſtions in the rule of five are by far more numerous, E 
and occur much oftener, than queſtions: in the rule of ſeven, nine, 
of eleven; I ſhall, firſt of all, adduce a ſet of queſtions in the rule 
of five, wherein both proportions are dire& ; then propoſe another 
| ſet, wherein one or both proportions are inverſe; and, laſtly, give ES 
a few examples of the rules of hap mes and cleven. %%” 


Queſt K, 17 14 horſes eat 3 buſhels . corn in x6 451 how i 
many buſhels Will 20 horſes eat in 24 days? 2 
The ſuppoſitzon in this queſtion is, If 14 horſes eat 56 buſhels in 
16 days 3 and the three terms contained in it are, 14 horſes, 55 
buſhels, and 16 days: The demand is, How many buſhels will 0 
horſes eat in 24 days? and the two terms eee in it are 20 N . 
horſes, and 24 days. 3 
The number Gught. is buſhels, 0 the term in 10 Foppolid "Mes 
tion of the ſame kind is 56-buthels ; wherefore, according to Rule 
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1 I. I place 56 buſhels in the middle. The remaining four terms are 0 
5 extremes, which I claſs into ſimilar pairs, by making each pair 
q confiit of one term taken from the ſuppoſition, and another of tze 

e ſame kind taken from the demand. Thus, 14 horſes and 20 horſes . + "Mt 


make one pair; again, 16 days and 24 days make another pair. 
Out of the ſeveral ſimilar pairs, joined with the middle term, 1 
form ſo many fimple queſtions, according to Rule II. viz. I fay, 
1. If 14 horſes eat 56 buſhels in a certain number of Gays, bow | 
many buſhels will 20 horſes eat in the fame time? 


p 2. If 16 days eat up, or conſume, 56 or any other number of 
8 buſhels, how Wan dai wall 24 days conſume ? . . ' 


In the firſt ſimple que ſfion it is obvious, that the anſwer ot be 
greater than the middle term; for 20 horſes will eat more buſhels 
than 14 horſes will do in the fine time; and ſo the leaſt extreme, I 
vis. 14, is the diviſor ; and becauſe 14 is an extreme © Found in the 
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In hs: Git fable” queſtion. it is alſo 558 : od ho auf 
wil be greater than the middle term; for 24 days will:comtume 
more buſhels than 16 days; and conſequently the'leaſt extreme, 
VR. I6, is the diviſor. and EAR 160 is an extreme | found in the 
. the bee 18 ee e 

According to. Rule III. 1 e e 1 7 | 

lace the diviſors on the left Bei me e, 

RE and the other extremes .- 9 e 1 20 
on the right, and both of 5 8 if, da. ; 
them under one another; ſo a 7 Os SEL 
that the two upper ones Bk 1780 84 84 5 92 55 WY N 

a FR, era pct Wale C TEIN 
kind, and the two lower * 2 uf DL 8 e 
be of one kind; and no ma- Fg i x „„ - Ang 
ter which of the pairs be 15 — — 
ebe 
the diviſors, or the extremes c i 
on the left hand, for a div i- |; 0 bk: — 
ſor; and again I multiply | „ 8 4 of 
the extremes on the right, 4348 
and the middle term, con- . N 
tinually, for a dividend; and 4 
dividing the dividend by hee. . 120 bulls 
_ diviſor, the quot, or anſwer, 55 7 „ 
comes out of the ſame. name with the middle term, „ vi. 129 
benen „„ 

The two ble e into ch the compound queſtion is 
| reſolved, are ſtated, and 1 ſeparately, as follows, „ 
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The fume reſolved | in to two ſimple quel tions, and wrought ſepa- 

raely. 8 . Ho e 
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Del. 4. 77 a carrier receive 42 fillings for the curdlayy of 3 5 
8 weight 1 50 miles, how much 9 be We receive e for the 5 8 
of 705 3 14Þ, $501 miles? 
Before the queſtion } 1s ſtated, it will be. convenient to o reduce obe 
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A oy, ef. 8, If 8 cannons in 1 FE ina 48 bars of powder, hoy 
4 many barrels will 24 cannons FIR in 12 days at that rate? Af, 
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wheat in 8.168 days, how many: quattors of wheat will 11,232 ſol 
3 eat in $50 days at that rate? An/; 1404 quarters. 
_ e 


= be the wages of 321 wen for 24 days? P . 768 {hullings, ot 


1728 barrels. d 


Gel. 5 If a reximient of 925 . eat * 3 7 quarters of 


f 48 buſhels of corn yield 576 buſhels in one 2 | 
Be a _ will 240 buſhels yield in. 6 Fa at thay: rate * 755 af 17,280 | 
__ buſhels, 
Quel. J. If 40 ſhillings be 5 wages * 8 men 7 — 50 days, what 


ue. 9. 8 receives L, 3: 12 6: as Ne in in reſt of L. 75 


- for 9 months: How much i 1s that ber cent. 180 annum # ou. 6 ber 
Duel. 107 If 18 roſs of ditching be done. 573 3 men in 6 dap 


5 890 many roods will be done by 8 men in 4 days at the ſame rate 
ot working? JAn/. 32 roods. | 
Queſt. 11, If 4 ſtudents ſpend L. 19 in 3 months, how much vill 


8 8 ſtudents ſpend in 9 months? Ass. L. 114. 


1 12. If 600 ſeamen in 1 week eat 1 500 lb. of beef, ho# | 


2 muc will * 120 . 12 weeks 1 Che 8 jb.” 


ee: By The Rule 7 Tine inverſe. ES 1 | 
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The A EE that fall under this rule have a ole: of the 


= + proportions. inverſe, and the other direct, and ſometimes the up- 
per, and ſometimes the lower, is the inverſe proportion; and in 
ſiome few queſtions both proportions are inverſe. Now, though 

the three rules delivered above make no difference betwixt dired 


and inverſe; yet, to eng the learner to ſome meaſure of acquaint- 


ance with this uſeful diſtinction, I ſhall, in ſtating the following 
25 5 queſtions, expoſe the ſame to view, by affixing = an aſteriſk to = ex- 
5 tremes of every inverſe proportion. 
Wel. 1. If 14 horſes eat 56 buſhels of corn in 16 days, in | how 


many days will 20 horſes eat 120 buſhels at that rate? 
In this queſtion the ſuppoſition i is, that 14 horſes eat 56 buſhel 
in 16 days; and the demand 1 is, In how many days 2⁰ horſes wil 


1 5 eat 120 buſhels ? . 
I "The number io ht is days, ad the term \ ine f ſup] ofition of 
Wn 700 ſame kind is 16 
middle. The remaining "Tar" terms are extremes; which I clals 
into ſimilar pairs, by making each pair conſiſt of one term taken 


days; and accordingly I place 16 days in the 


: from * Hppoliign, Lat another of the une kind taken from the 
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demand. Thus, 14 Fort and 20 horſes make one Fair z again, 
| 56 buſhels and 120 buſhels make another pair. Wy” 
Out of the fimilar pairs, joined with the middle term, I form 8 
many ſimple queſtions; namely, 
1. If 14 horſes eat a certain Aer a bulk ; in 16 days, in 
how many days will 20 horſes eat the ſame quantity? 32 
2. If 56 buſhels are eat oe in 16 days, 1 in how many days wil - 
120 buſhels be eat up by the ſame eaters? „ 
In the firſt fimple queſtion it is plain, that e maſt ks 
leſs than the middle term; for 20 horſes will eat the ſame number 
of buſhels in fewer days than 14 horſes j and fo the greateſt e. 
treme, vi. 20, is the diviſor; and becauſe 20 18 an extreme found. 
in the demand, the proportion is inverſe, © tis * & 
In the ſecond ſimple "queſtion it is alſo obvious, that the as 4 
muſt be greater than the middle term; for 120 buſhels will require 
more days to be cat. up in, than 56 buſhels; and therefore the leaſt 
extreme, vi. 56, is the diviſor ; and becauſe wa is a extreme * 
| found 1 in the ee, the proportion 1s direct. | Ie 
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Weſt. 1. If 15 men eat 1 56d. worth of bread in 6 days, en, 
wheat is fold at 14 8. per buſhel, in how many days will 30 men 
eat 520d. worth of bread, when wheat is at 108. per buſhe l! 
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1 1b the firſt term be an aliquot Fart of the — or third di 
vide the ſaid ſecond or third texm by the firſt, and the . g 
the quot and the other term is the anſwer: Thus, if 9 2 27 : 
| then divide 27 by 9, and the quot 3 & 42 ＋ 126, the anſwer, 7 
fa if 8 1 5 1 divide 64 by 8, and the qui 8 * 5 5 in 
_ anNIWer. 5 | 
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f boch manner, that for every L. 3 A receives, B muſt have 5, C 1, 
and D 10; that is, their ſhares are to be as the numbers 3, 5 5 
ih 10 Required their ſnares? 
by 1 8 Add t the proportions! numbers, by ſaying, 3 34 55 * 7 + 10 25 
FE 4 3 then lay, 3.2 | 
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3 * 4 8 12 As üre? 8 
5 X 4 = 20 B's ſhareQ. 
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5 . firſt term by the ſaid ſecond or third; and the nnn term, 
Ny e oy the mots gives the anſwer. 1 
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1 | Hive the firſt term 60 is a 8 of the ſecond t term 2, and 
4 85 and e Anſ. . 
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IH 18 vards coſt 1 12, what will 6 yards caſt? 15 „ 
_ Here the firſt term 18 is a multiple of * mird term , 1 
oy 35 and 1 4L. Au. e 
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If 35 atk of: 1 make 24 at Lyons, ng 3 ell at 7 Jy 
make 5 at Antwerp, and 160 ells at Antwerp make 125 at Frank- 
fort, how' many els at Frankfort make 42 at Vienna? 1 

This queſtion belongs to the rule of ſeven; and becauſe ther num- 
ber fought i is ells at Frankfort, therefore the given ells at Frank- 
fort, vis. 125, is the middle term: the remaining terms are ex- 
eme . which I claſs 1 into fimilar pairs, and * as 6 0 
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ons weigh 100 lb. of Roan, and 80 Ib. of Roan weigh 100 lb, of 
Tolouſe, and 100 lb. of Tolouſe weigh 74 lb. of Geneva, hoy 
many pounds of Geneva will 100 Ib. of Venice weigh? 
This queſtion belongs to the rule of nine; and becauſe pound 
of Geneva is the number fought, the given pounds of Geneva, vis. 
74, muſt be the middle term: the remaining terms axe extremes; 
which may be claſſed into ſimilar pairs, and ſtated as follows: 
7 | 27 . , Tol. Gen. To. . 1. 11 IE, 10 % ; 
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But the queſtion becomes more fimple, and is wrought with 
greater eaſe and advantage, by being ſtated in the fractional form, 
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I ſhall now conclude; by obſerving, that every compound que- 
ſtion, whether in the rule of five, ſeven, nine, or eleven, Oc. pro 
perly and ſtrictly ſpeaking, conſiſts but of three given terms. For 
the firſt term, or diviſor, is to be conſidered as one compound term 
made up, or produced, by the continual multipheation of the ex 
tremes on the left hand, as ſo many component parts. In like 
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manner, the third term is to be conſidered as one compound term, 
made up by the continual multiplication of the extremes on the 
| "right, as component parts. Suppoſe the queſtion to be, 
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f L. 100 in 12 + ihe gain L. 5 intereſt whok will L. 75 eie 
in months ? : 

Woe it is obvious, that it is neither the 15 100 principal, nor 
the 12 months of time, taken ſeparately, that gains the L. 5 inte- 
reſt, but both contribute their ſhare; that is, they conſpire, as 
joint cauſes, to produce one effect; and therefore their product, 
012. the firſt term, is to be conſidered as the cauſe producing the. 
effect; that 1 is, the firſt term, d. 100 X 12, cauſeth, produceth, 
or gains, L. 5 of intereſt. And in like manner, the product of the 
extremes on the right hand, or the third term, vis. 7 * 9, is to 
be eſteemed the cauſe that produceth a ſimilar effect; that is, 
gains a like ſum of intereſt, namely, the fourth term, or anſwer. 
In reference to this way of conſidering the. firſt and third terms, 
the we might be ſtated as under. 5 
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Faletibn is Aa part or parts of an unit, or of any integer or 3 | 
whole; and is expreſſed by two numbers, one above and the RE” 


other below a line drawn between them; as, . 


The number under the line ſhews into how many parts the unit 
or integer is divided; and is called the denominator, becauſe it 


gives name to the fraction: : the number above the line ſhews or 
tells how many of theſe parts the traction contains 3 3 and 1 18 5 there- 
fore called the numerator, _ 

In the fraction +1. a pound Steclitia- is | the unit, Widget, or 
whole; and the denominator 4 ſhews that the pound is broken or 
divided into four equal parts, vix. 4 crowns ; and the numerator 
3 ſhews that the fraction contains three of "theſe parts, that is, 
three CrOWns 3 and ſo the value of this fraction i 18 en, ge; 
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Hence it TOR. © When Ft numerator 87 a frackion is lle 
than the denominator, the value of ſuch a fraction 1 is leſs than u- 


nity, or the 1 integer. 2. When the numerator is equal to the de- 
nominator, the value of the fraction is exactly an unit or integer. 


3. When the numerator is greater than the denominator, the value 
of the fraction is more than an unit; and ſo often as the denomina- 


tor is contained in the numerator, ſo many units or wholes are 


contained in the fraction. If, therefore, the numerator of a frac - 
tion be divided by the denominator; the quot wall be a number of 

units or integers, and the remainder ſo many parts. : 

"Oi: numerator of a fraction 2 to be conſidered As A dividend, | 

5 hs a and Ty 


3 tor and denominator of a fraction be either both multiplied or both 
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2 


| nominator, and conſequently is in value leſs than unity; as 3. 


to or greater than an unit; as , +. 


* 


| With it; as TS 


| trated, till ny be * we 8 with * i 


and the deneminator 15 x diviſor 5 and the fraftion ieſel wy: be 
RES to . che nne 7 


8 2 
il 8 


COROLLARY. u. 


1 


From this view of a fraction, it 18 echt, that if ad inner 


divided by the ſame number, the products or quotients will retain 
the ſame proportion to one another; and conſequently the new 
fraction thence ariſing will be of the ſame value =AY the given one, 
Thus the numerator and denominator of the fraction 4 multiplied 
dy 2 produces &, and divided by 4 1 ＋, both which fractions 
are of the ſame value with 4. 

Fractions having 10, 100, 1000, or 1 with any 1 of ci. 
phere annexed to it, for a denominator, are called decimal fractiont; 
and fractions having any other denominator, are called vulgar frac- 
_ Hons. 5 
But the doftrine of vulgar kenden or the rl therein laid 
down for reducing, adding, ſubtracting, multiplying, and dividing 
g are equally applicable to fractions = every kind ; to the 
decimal as well as the vulgar; and therefore, in what follows, the 
decimal and vulgar fractions are promiſcuoully uſed in the exam- 
| Dia of the rules. | 

Decimal fractions, indeed, may be added, ſubtracted, Ge. uy 
have their operations conducted, not only b y the rules aſſigned in 
the doctrine of vulgar fractions, which are of a general or univer- 
8 nature, and extend alike to fractions of every ſort; but alſo by 
a more eaſy and ſimple method, peculiar to theme legs, which vul 
gar fractions do not admit of; and this may be called the doctriu 
of decimals ; the explication whereof 3 is reſerved to ſome ſubſequent 
part of this treatiſe. In the mean time, we proceed to deſeribe 
the other claſſes or kinds 1 into which fractions f in a general are divi 


I. A proper 1 18 chat whoſe numerator is leſs . its de · 


2. An improper fraction 1s that whoſe numerator is equal to or 
greater than its denominator; and ooplequently 3 is in value equal 


3. A ſimple fraction 1 1s that which ka but one numerator, and 
one denominator: and may be either proper” or ünproper; z 25 i 


4. A compound fradtion ; is . up of two or more ſimple frac 
tions, coupled together with the particle of, and 1 is 2 fraction of 8. 
fraction; as 4 of , or + of 4 of 2. 

5. A mixt number conſiſts of an integer, and, a Fradtion joined 


' Becauſe in moſt ty frabtions cart neither bs added nor ſub- 
kala 


| *. 


4 
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5 1 R 0 = . . 4 
To F educe 8 an  impr oper fraction to an integer, ori mixt number. 1 | 


OR OD 


Divide the numerator by the denominator,) the quot Gres inte- 


gers; and the remainder, if there be any, placed over the diviſor 
or ee gives the fraction to be Ee. | 


3 EXAMPLES. 1 
1. £95. =8. 5 integers, there being no remainder, 
2. 41 = 5a, the remainder being 5. 
3. 229812, the remainder being FZZ 
4. e IT the remainder being 48. e 


The reaſon of the rule is evident from Corollary! 15 Fe or he de- 
nominator of every fraction is one whole; and if the numerator be 

divided by the denominator, the quot will be units, integers, ar 
wholes, 227 the remainder fo many yore 


CIR IL. 85 
1 eduee a mixt number to an improper. bas 0 


AK U 1. K. 


Multiply the integer by the denominator z to the 3 add 5 
the numerator: the ſum is the numerator of the improper frac- 
tion; 5 and the denominator 1 is the ſame as before. 2 


EXAMPLES. 


Ir ; +5; oi Sar : = tor 54 * 8 * oy 

_ WM pals, } mn 

nd EB BN Nin ter 437 | 

il hs 2 - RS; Tor w Wee eg e ; 5 


| - Numerator 1382 0 
3 kau, for 173 * 15652 275 5 


$A 
{ 


e - 


9 > 4 


The Wien of this Ad 9605 not be agned, 1 both the rule and 
the examples being the 7 12 of the Ln ett Oy | 


VVV 
10 reduce a als number to a fraction of a given denominatar 


0 L E. 
Multiply the - wha number by the given Genomitpter; ; a 
KA place hy a by way of numerator over the given denominator, 


"EXAMPLES. 


x. Reduce 90 to a fraction whoſe denominator i is 5. 
9 5 845; ſo the fraction is % 2 
. Ned 36 to a fraction whoſe . is 4. 

36 X 4 144; ſo the fraction is 244. 
3. Reduce 8 to a fraction whoſe denominator i is 1. 
| 8 * 1 283 ſo the fraction 1 is . 


— 


IM 


— 4 


Te is . to perceive, that the £#Qions EF this io wil al 
as OM be improper ; and from Ex. 3. we may learn, that any whole 

number may be reduced to the form of a fraction, by 8 uni. 
7 ty the denominator. e 
Ihe reaſon of the rule appears by 8 the operation; ; for 
5 if the numerator be divided by the denominator, it wat quot the 
155 e or whole 8885 „ 


2 % 0 , W. inkes 


'To reduce a e fraction to a ee one. 
Nn . 


5 Maultiply the numerators e hoe he's numerator of the 
ſimple fraction; and n ths denominators as 9 for it 


15 denominator. 1 * 
„„ EXAMPLES. 
ene gg 00 of 4 . e + of 3 fp = 


An . may Ga tow be; ſhortened by RE "Ie ow 
CD merators and denominators with the ſign of multiplication, and then 
wh OT 1 ſuch or the factors above and below as happen to be the 


2 * 3* 4 
dame. Thus, 4 of 1 of f e 


„ and reje&ting 3 and h 


X4X5 
both above and below, the fraQion Is quickly reduced t N The 


Ve . 
* 


1 
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The reaſon of the rule will appear by reviewing Ex. 1.3 in which 


4X3 
4, by Corollary IL. is is equal | to D and one third of 7 
97 5 * 3 | 
2X4 
175 ; conſequently two thirds ys 
e 


COROLLARY. 


F this problem may be reduced a method of reducing A FRA 
tion of a leſſer denomination to a fraction of a . denomina- 
tion; namely, 

Form a compound fraction, i 15 comparing the given 1 ee 


with the ſuperior denominations; "hg then reduce the ne „ 
fraction to a ſimple one. e 8 is 


| Ts EX A M 7 1 55 E . 
* What <7 of a pound Sterling i is + of a « perny? 


tot Lage oh 
2. What egos of a C. is & of a pound? .. .  .. Som” 
Alb. 1 18 5 of Ry of 4 Co =7775 C. 1 pr, — Ip WE 


3. What fraction of a pound Troy is & of a penny-neight ?* 
- 4 1s * of 10 of vr lb. Sr lb. TIM 


r R O B. 8 


To reduce a fraction of a greater denomination to a fraftion of 2 
leſſer denomination. | 5 


e L K 


Multiply the numerator of the given fraction, as in e 5 | 
| integers deſcending ; and the product is the numerator, to be 15 
ra over r the denominator of the given raQons. 


TS EXAMPLES. N „„ 
25 What fraftion of a ſhilling is 4 of a * . . 
_ Here, as in reduction deſcending, I multiply the numerator 3 by N 
20, becauſe 20 e make a e as under, 
| N Dua valing. | __ 
| . Pi 5 ä 
7 by $ 


| 399 REDUCTION of | 


* What ena 10e penny CI- 1 e 1 ave 7 
Aue J a ye Bs. 


—=4. 
1 | 
5 3. Wha eso of . 41. 1 2 


2X2WXI2X4 


1 8 E Se 
1285 3 
5 85 What (ation of a pond is * 


| 7 * 4 * TY 
= — An. 
. 5. What wang a grain is vr lb. Trop? 
2 X 20 11 
5 5 ra, _ = ugg gr. 
5 of 6. What Faton of an inch is 8 yard? 
„ — 
- om lee 3- ade aft 3 


5 The 2958 of this "Og will appear by as that every 
= ation may be conſidered in two views. Thus, 2 may either be 
=  _ conſidered as expreſſing three fourths of one unit, or as denoting 
te fourth part of three units. Now, if the unit be a pound Ster- 
Il.!nng, the fraction, in the latter view, will denote the fourth part 
of three pounds; and by reducing the numerator L. 3 to ſhillings, 
we have s.; and again * bo N to Peter, we have 
. re 


10 find the value of Aa fraftion. Fs = 


30050 VR 2492, . 


Reduce the numerator to the next inferior denomination; ; dvi 
e by the denominator ; and the Wet, if nothing remain, is the vi 
© Joe complete. 
Ik there be any remainder, it is the numerator of « on whoſe 
_ denominator is the diviſor. This fraction may either be annexed 
to the quotient, or reduced to value, if there be any lower deno- 
dbuüngtiog. 
2 E X. 


„ $8 She 
4,,5% 80: 


+. 
1 
* if! 
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TER EXAMPLES. 
vis Wark he wur- 8 . 3 


Here I ek 2} L. as Ants the Ward 
part of three pounds Sterling; fo 1 reduce L. 3, 
the numerator, to ſhillings, and divide by the de- 
nominator 4; and as nothing remains, the quot, 
02S. 15 * is the value complete... 5 


. by 0 RS 
aſe 4=15 


2. What the value of of L- : 


— = 


[8% [orgs 1* Fi g% 


SE 
FJ 
= 
— 
by 


ris there is 2 remainder of 4, which 3 + 
of a ſhilling; this 1 reduce to value, viz. I multi- 
ply 4 by 12, the pence in a ſlillkng, and divide 
the product by, the r 16 5 325 the gk ; 
Fees 3d 


B 


3. What is the value c. 2 


1 the lat 5 - . dro a + 
which 8 Annex to the. quotient. : 3 


5 : 
SED 


r UCTION of 


5 M O R E EXAMPLES. 3 
— x What i is the value of 33 L. N [77 e 
1 Anf. 188. 7d. 1231. ont 1 
5. What is the value of 31 of a tun? RS 2h 
An. II C. een, W 
6. What is the value of 1 TT Ib, Troy? | 
Anſ. 402. 1 d. 
7. What i is the value of 4 of a ode | 
of: 299 days, 7 hours, I2 minutes. 


The reaſon of this rule! is the * with that in the preceding 
problem. It is by the practice of this problem has remainders i 
"os rule of three are e to value. 


Fo . 0 B. v8. 
To reduce a \fration to its loweſt terms. 


Divide both numerator and date; u. their greateſt com- 
mon diviſor; the two quots make the new fraction. 
The greateſt common diviſor of the numerator and denominatar 
: of a fraction is found by the following rule. 
Divide the greater of theſe two numbers by the kivz; and a 
1 gain divide the diviſor by the remainder; and ſo on, continually, 
ll 0 remains. The laſt diviſor i is their greateſt common diviſor, 


EXAMPLES. 


Y Fe Reduce 284 to its loweſt terms. 
Firſt I find the greateſt common diviſor of the 1 numerator 10 


| | denominator, as follows; 
784)gg2a(x | TO 
794 „ ne 


War 2808 * — * ©: LOR 8 PR 4 « j N 
n 25 re N . * OI FO, CET. 350 <2 OR 
0 , 1 eee e © ee ED FAT TI W 


F 


tee 
ii 


ee ee | . 5 


. <6) 
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I now proceed to reduce the given fraction to its loweſt terms, 
by dividing both numerator vg * by 56, the e ; 
common diviſor. 


56)78 (14 new numer ator. 7 sg, new denominator. 
; 22 9 8 e 
„„ ꝶ ̃ OT. 


Q” 80 254 214. WY 8 (0) 


2. Reduce ITT to its ene i 


F iſt God the greateſt common diviſor, as under. 
eee ; 
A 
aha nd 
4 29 ls 


gs 


Greateſt common diviſor gals 57 
Ge -V 

50 Hou 

0 Now reduce the given fraftion to its loweſt t terms. 1 


16)846(47 new | numerator. 8 16046826 new denominator. 
We gs . 
126 55 „ 
%% oa ̃ - 


* . * , ” J 1 
* » WF 6 1 1 N. ; ; , — 


ff.... 00k. 


80 377 Kl 132 


. 


— 


3. Reduce 


RT 2 1 
1 1 — n 1 —— a — = 3 
9 2 ET. 3 * — — * 4 = 
5 ug A — — poll > 2 2 — 2 2 2 ' 
* - : CE - — r 
* aw 0 — — 2 23 * 


PEA 


= - ISS 
A £2 * 
A = be 
= = =» 4. : 4 Faq 
2 : 4 = 
: — 
D 
3 n 
— Ann 6 — a 
hb . — _ TO Rn 
” % P — 
us 4 »— ws A aa 
— 
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2 terms, by finding the greateſt common diviſor, being tedious, you | 
may uſe the following method. _ 


any number that will divide hoth without any remainder, and you 
new fraction to lower terms ſtill, and fo on continally, till no 
tion in its loweſt terms. 


and denominator without a remainder, obſerve the lowing Prac- 
tical rules or directions. 


denominator, are even TY, you way always halve en, > 
| divide * * fo | 


* | Roduce 56 TY) to. its + loweſt terms. Fe 
. Au 1 


, . p k , | ; * 5 4 , n 


Greateſt common diviſor 1) 202 


The greateſt © common ; vie being unity, the given raden 15 
already 1 in its loweſt terms. „ 


MORE EXAMPLES. | 


74 What i 1s 208 j in its loweſt terms Z 22 r · 
F. What is 3555 in its loweſt terms? Anſ. 4 7. 
5 6. Ws is 7 in its pn terms ? * A2. H. 


0 This way of ie or 58 e a n to its lonel 


Divide the numerator and denominator of the given fraction by 
have your fraction in lower terms. In like manner, reduce this 
common diviſor, except unity, is found, and you have — frac 


In order to diſcover what 3 will 1 1 numerator 


1. If the units, or right-hand figure, of both numerator and 


+ a _ 


Be. 1. 27 7 226 12% %% 
bn the above « angle [ proceed by halvin 8, till the new fraflo 


* 


dutt ariſing from t 


| 2 If there e 


om VULGAR FRACTIONS. % 


18 where 9, the/unit of the denominator, is an odd number; 
ſo 2 cannot meaſure both z. conſequently neither can 4, 6, or 8, 


the multiples of 2. By trial I find 3 cannot meaſure both, and ſo 


neither can 6 or 9, the multiples of 3. Then I try 7, and find it 


meaſures both. So the given fraction is reduced to 34, and is in 


numerator and denominator. rt. „„ 
The diviſors in the above example may be conſidered as compo - 
nent parts of the ee common diviſor, and accordingly the pro- 
eir continual multiplication, ws. 2 K 1 X 2x 
= 56, is the greateſt common diviſor . 


its loweſt terms, unity being the only number that meaſures both 


ee, e e e ee RETY 
k N „ 

2. If the right-hand figure of both numerator aud denominator 
be 5, or if the right-hand figure of the one be 5, and of the other 
o, you may in either caſe divide by 3. 


VVV 
Ex. I. Wr or [if (31s 
ET LILIES 


Es. 3. 7 lt 


denominator, cut off an equal number of ciphers from both; for 


to cut off one cipher is the ſame thing as to divide by 10, and to 


eut off two is the ſame as to divide by 100, c. 


ee 0 20h... - 
Ex. 1. 338 | 4 | [4 


Ex. a. Trees [rp [er ol 


The reaſon of this rule has been already aſſigned in Corollary II. 
vz. When the numerator and denominator of a fraction are both 
divided by the ſame number, the new fraction formed by the quots 


is of the ſame value with the: given one. 


The rule for finding the greateſt common diviſor may be thus 
demonſtrated: If any number meaſure both the remainder of a 
diviſion, and alſo the diviſor, it will likewiſe meaſure the dividend ; | 
tor the dividend conſiſts of two parts, whereof one is a multiple 2 


right hand of both numerator ane 


PEO) - 


ES SD 
22 25 N 11 5 8 95 
— 5 
. _ 


—— — ——v— af ABT es eb, . —— —— . CO UH nah BEI ROSE) 
7 . . K * 1 4 8 . P l - W 0 


2 2 . => 
2992, CET 
0 „ A £ , A % = WE Aa I . 
” — * — 
x * —— © — — 
2 WAIT JO 7 wy —— ů v— oo — : * 


2 — 


_ — — 2 hs * 
—- „„ , —— ä — 


4 
>. 


258 „ R E D U C 110 N' of 7 


1 Part J. 


the diviſor; produced bay multiplying the cakes the Aviso; 5 And 
the other part is the remainder itſelf: now, ſince the ſu ppoſed 


number meaſures the remainder, and alſo meaſures the Ait 
and all its multiples, it will meaſure both mars of the dividend; 


that is, it will meaſure the dividend. | 1 
Thus, in Ex. 1. ſince every number W itself, the e 
"tas 56, in the third diviſion, will meaſure itſelf; but, it alſo mes. 
ſures the diviſor 112; and therefore will alſo meaſure the dividend 
168; that is, it meaſures the remainder and the diviſor of the ſe. 


cond diviſion 3 and conſequently meaſures. the dividend 784; that 


is, it es both the remainder and the diviſor of the firſt divi. 
ſion; and therefore will alſo meaſure the dividend 952, and at the 
fame time 1 is 2 higheſt « or greateſt number huts wWi I do lo. 


r R O B. ul. 


"os ed, nh fraQtions af different denominators toa a common des 


nominator. e ff. #þ 


1 U 1 . 


| Multiply the 8 continually for the e common denomi- 
nator; and multiply each numerator into gu the denominators, en- 
cept its own, * the ſeveral numerators. 


* * W e 


1 1. Reduce 1 and £ F to a common denominator, - 


4 * 5 . 20, the common denominator. 
3 * 5 15, the firſt numerator. 
4 X 4 = 16, the oppor W 


by 85 the new fractions are 48 Fand 1 OG 


* 
© &. 


A Rode 2 To 85 and 2 55 to a common denominator, 


\ 


3 * 6 8 2 144, the common denominator. 
2X6X8= 96, the firſt numerator. '_ 
5p & 3 X 8 = 120, the ſecond numerator; 
7X 3 X 6 = 126, the third numerator. | 


Yan new fractions are . x Hh, | and 342 126 


1 EY Reduce 2 2,5 Tr IS to a common denominator. BY 

Þ X5 * 7 N 10. 500, the common denominator. hy 

1 5 X 7 * 10 = 350, the firft numerator. _ 

3 2 X) X 10 S 420, the ſecond numerator. 

6 N 2 X 5 X 10 = 600, the third numerator. 

9e % * 7 S 630, the fourth numerator. 

New ens, 758, #88 430 „ 888, 88, i, pl. 
| e MORE 


ga_ As — 


\ 


Clay un. VULGAR: BRACTIONS. 139 


— 1 
. 


e oO UIOY EXAMPLES. 


5 1 2 4 45 *. = 322, 17 36h: ; $88, 1. RO bat” is 27 $I 4 6a | 
8 I » #5, Fol If 937 Fr, TIT» . 


140 400 $504 280 
4, 55 187 7 To n I TUNG FTD 


When the denominator of one fraQtion kun to be an Aide 
part of the denominator of another fraction, the former may be re- 
duced to the ſame denominator with the latter, by multiplying both 
its numerator and denominator by the number which denotes how 
often the ns ag denominator” is contained 1 in the greater. es 


| 


Thus, 2 T © —_ 2 * ＋ 5 5 
Here 3 is contained in 12 four times; 5 0 1 multiply both, 2 and 


N mew Lt ho 


3 by 4, and I have r = * . . 8 

Again, irt K +4 a 

Sometimes, too, the fraction that has the greater denominator 
may, in like manner, be reduced to the ſame denominator, with 
that which has the lefler, * diviſion. ; DT 


Thus, 1 1 #3 . eit b 356 44 1 
And 37 +57 + 15 = & r + WOE 


The reaſon of the beg rule for reducing fraQions to a common 
denominator is evident from - Corollary II.; for both numerator 
and denominator of every fraction are ar na by the ſame num- 
ber, or by the ſame numbers. | 
| After fractions are reduced to a common en ee thay may 
frequently be reduced to lower terms, by dividing all the numera- 
tors, and alſo the common denominator, by any diviſor that leaves 
5 e or by vary off an equal number of ciphers from 
ot 5 
The lower fradtions are ee the more „ Gmple, and eaſy Sy 
any operation be; if, therefore, it be required to reduce fractions 
to the loweſt or leaſt common e Pelible, it may be | 
as follows. 1 
The leaſt multiple of all the given denominators i is the teat com- 
mon denominator. _ ; 
Divide this common — . by the 3 ah 
of the given fractions; ; and multiply each numerator reſpectively 
by the quot ariſing from its own denominator ; and the products . 
will be the numerators. 5 
The leaſt multiple of two or more W 18 e 3 0] 
Place the given numbers in a line; then divide two of them, or 
as many of them as you can, by 2, or 3, or any ſmall diviſor that 
raves. no remnder 4 ; 1 the quots, and the numbers not divi- 
8 ded, 


1 A EDU c TIN of cat 


ded, in a line 8 ; again, divide the bert in this line, ei. 

ther by the former, or by ſome other diviſor, placing the Quots, 
and the numbers not divided, in a line below; proceed by dividi ding, 
4n the ſame manner, till the laſt quot of every number be unity; 
then multiply the diviſots into one another Ad. and thei 
" RR e is the leaſt We required... __ ” Pp 


1 EXAMPLE. E 
Ro 4 5 1 aquired the leaft 1 of 6.0 and WT; 
Diviſors 6124. 


2 
N — 
q 
2s 


UI 

ms | 
1 
(SY) 

=” 
i} 


6 * 2 x5 2 x 3 8 525 the leaf multiple, | 17 


Ar i 
Required the leaſt forge" or 24 Law's * 


- F 8 
ITY 4 F : ' 9 b 1 : 3. * % RS OY "OO" wy - P 
l [ STI OT TOP r r 5 e } 
” KG z ; 2 IR : 
24 1 . 4 1 » 
= o: ” ; c r J : g 
gt) N : . . 5 
n 5 . ” : ; 
o ras — N 


V | Gx3x2X2x3=216, the leaſt mulls 2 
= ÄF⁊˖5 e EXAMPLE III. e 
= „ Required the leaſt multiple of 2, 4, 6, 10, 12, I * 
. n —— +; * 10. 12. 1 Ne 

7 1 1 5 =P Tr Ms : 


r 8X3 X 3 * 35 = bo, the leaſt multiple. 
3 3 | 9 ; ? 


\ , 


N 
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Tue reaſon of the operation is obvious. For the continual pro- 
duct of the diviſors uſed in dividing any of the given numbers is e- 
qual to the ſaid given number; and if this product be multiplied 
by the remaining diviſor or diviſors, the product will be a multiple 
of the given number. Thus, in Ex. 1. the diviſors uſed in dividing 
24 are 6, 2, 2, and 6 N 2 * 2 N24, the given number; and if we 
multiply this by 3, the remaining diviſor, we (hall have 6 x 2x 2 
* 3 2 72, 'A multiple of 24. In like manner, the diviſors uſed in 
dividing 36 are 6, 2, 3, and 6 & 2 x 3 = 36, the given number; 
and if we multiply this by 2, the remaining diviſor, we ſhall have, 
| ns before, 6 2X 2 * 3 2 72, a multiple of 36, which, at the ſame 
time, is the leaſt common multiple of 24.and g6 | 
Ikf any of the ſmaller given numbers be an aliquot part of ſome of 
the higher given numbers, you may, if you pleaſe, neglect the ali- 
quot parts. Thus, in Ex. 3. you may neglect, 2, 4, and 6, as being 
aliquot parts of 12; and by dividing 10, 12, 15, you will have 60 
for the [eaſt common multiple, as before. 
I now proceed to the exemplification of the above rule. 
Ex. i. Reduce Fx and xy to their leaſt common denominator. 
J j12. 18. 6 * 2 * 3 2 36, the leaſt 


1 154 „ 


* 
* 


FT ar Is. 


13)3603 * 5 i the firſt numeratoo. 
18535) 3602 K 7 g 14 the ſecond numerator. 
The new fractions are 5+ and 44. 
Ex. 2. Reduce 3, Vr, $, +, $ 4, to their leaſt common denominator. 
Diviſars 248. 12. 9. 3. 6. 4. 2 K 2K 2 K 3* 3 2 7, 
e Tr — —— th. comm den. 


ar 


"<$-* 0. "6: 2a. is. dor. 
N 1 1 . 4 3 25 * 
f A * ee N 6 al 
2 2. i 3. 2 9. Zo 5 3. * 1. 
* 1 | 1 
I. 3. 9. | 3. Zo LN 
. 2 \ ph = 8 N 
F 1 oy . 1. IT. : 
* FEA 1 a 3 
"k 9 2 411121 b 1 


897 (90 * 5= 45 firſt numerator. 
1207206 x 7 = 42 ſecond numerato. 
90709 & 4 = 32 third numerator. - | 
372024 x 2 = 48 fourth numerator. 
\.. 6)7ali2 x 5 = 6c fifth numerator. . 
1.47 as * 1 = 18 ſixth numerator. ,, 
rhe New fractions 44, 42, 34, 155 $2, 14. 


4 


\ 


- 
* 4 . 2 R * 
l 2 q Av 2s — 1 ' 
n an — * ** 
— 
22 ˙ — — OE 
f g 


* 


both its numerator and denominator by the ſame number; bit 
when the common denominator is divided by the denominator of 


numerator muſt be multiplied by the ſame. Thus, in the laſf ex. 


the numerators, . and place the ſum over the denominator. 


5 5 the numerators, and place the ſum over the common denominator 


162 REDUCTION! of % Part], 

The ated 55 finding thb new -humetators; may be thus xc. 
* for. The value of a fraction is not altered by multiplying, 
the given fraction, the quot gives the number into which the de. 


nominator of the given fraction is multiplied; ; and conſequently its 


ample, the common denominatory 72, divided. by 8, the denoni. 
nator of the given fraction „ - quotes 93 and fo the new raden | 


5K 45 1 Til {1:45 4 $07; n 
formed thus] — ; in like u e 84 new. fradton 5 Tx 
TY x9. 52 83 avs f 1 2 
eee een e 994 30 ya 
formed ches, Dee un avis vll 
l ot 12 2066: - 72. i ene nee 
CC IF e&& Q-1 Cay oF ty WW Dun z 21189: 
Grun aal. 
: Addition. 5 7 algar. Hahl. e 


r 


. Y 11 he” given Fradtions Rive allthe Lime dello lnstor, ad 
Ex. 1. What i is the ſum of 57 Anſ. $ 5. 
Ex. 2. What is the ſum of rr! An. * LR by Prob. VII. 


Ex. 3 What! is the um of I+$+4?; Anfe v uy ub, by Prob. I 
15 


l Il. If the given ractions have different e nmators, re- 
duce them to a common denominator, by Prob. VIII. then ad 


fp * 
un: 3. 14. 


* Ex 1 1. What i is. The ſum of 2 44-82 e ay 
1 2+4$=45+ 48, by Prob. VIII. and 454365 | : 


. 2. What is tn wi tha $0 AIG SEM 
FTA * + 54+ +52 2 Trob. VIII. : — 
and 34 ＋ 1 + Co —138.. 985 * . 
and * = 1775 by Frob. L= = +4, by] Prob. VU. i 


— — — — — de. ao, Gip { 


The operation bee en more fi pls, if the s given Fadtions % re- 
| duced to the leaſt common TAE: "The: abs wad cx 
wrought 1 in this manner e e 


- >, B 


Mn mm: A {\ 4/251 
SAS n 


Whats the fm ff 4 7 
reg nu „ by Prob. I 


Rule II. If mixt rh bet wave or if mixt duinbers and frac- 


tions be given, reduce the 1 mixt | numbers to 1 2 2 1 
1 WEL LF 10 
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Prob. II.; then reduce Pikradtions to a common denominator, by 
Prob. VIII. and add the numerators. 5 wy 


Es. I- What! is the ſum of 72 . . 
71745 2 I +7; by Prob. II. 99 — 
and Y ＋ * T7 =2+ +$3, by Prob. 95 7 4 1 ou 
and #4 4 f =" = 131, by Prob. I. 


Be. What is the fum or C 
and . +3, by Prob. VIII. "I 
and 1 K f r =775 5 ; by Prob, I. pon, 


| When mixt numbers, or mixt phe and fractions, are given, 
| you may, with greate pexpedition, work by the following rule, viz. 
reduce only the fractions to a common denominator, and add the 
ſum of the fractions to the integers. | | The above two examples 

en in this manner follow. ay | 


Ex. 1. 7 is the ſum ae , nm 
ee £2 = 5 


E th What is the ſum of 63 ＋ 1 
5 B n ets Pn es 


and 6 +177 . 


— 
— 


| Rule IV. If any, or all *s RA given b fraftions. rH 1 De 
firſt reduce the compound. 18 to ſimple ones, by Prob. IV.; 


then reduce the ſimple fractions to a common > Gonoainator, by ; 
Prob. VIII. and add the numerators. 5 


Er. 1. What is the ſum of z of 4˙1˙ 
| + of ant by Prob. IV. 55 
and 4 4 =} = #5, by Proc] VIII. 1 
: d 8 1 68 by 21585 by Prob. I. KERN 
Ex. 2. What i is the Jan of 4 F644 of 2 . 
25 xof 3+} of ka K xk, by Prob. iv. . 
and & +35 = 45% + 255; by Prob. VIII. 
and 40 1 + rus = te, by Prob. VII. 


Rule V. If the given fractions be of 8 3 firſt : 
reduce them to the ſame denomination, by Cor. of Prob. IV. or by 
Prob. V. z then reduce the W now of one e denomination „to 

L 2 | a a 


ac 
by 
ob. 


„ 4A DbDITIO&ð NE A Part! 


.2 cbmmon denominator, by Prob. VIII. and add the ln, 
or reduce each of the given fraions' PN to NE, wo Pra: 
VL and __ add their e. 


0 vw IF] 
% 131 K 


1 EXAMPLE! - * TE 
| What i is this fun a of 4s Ep e 5 e 
—. „ +: > n 


| M E T H O0 D. 8 art $4 
4%. =4 of <L= l. by Cor. Prob. IW. OE 0. 
and 0 +4 2, by Prob. VIII. n 1 
and 255 a 5 + 8 $60 5 = 473k =185. 34. TY 


HI F 


2 us ST * . by Probe W. 241253 ee 
224 L 4% +24, by Prob. VII. 
e +252 229 _ = 26, = = x85; 30 by Prob. I. 0 VE. 


* LF wu 
* E ” Ho D 1 


1 — - : 5 a 3 4 
* *. — an . < 
* 5 Ft 2 2 CO * 


METH 0 D- u. SE IS 
3* 12 St 


RE "i d. = LEE 3 1 11 all“ „ 
5 4 — | VV 
e ü 
| WP oo” Or 
| TY «+ pg 
' ( * 5 
5 7 * 20 0 „ 
if ; 5 : TP = I Wy 5 LD, bY +? 7 
* 8 — bs. E * 2 * „ ö 
b oh 1 3 — FFF 
\ 
i | TH Sat- 
46 8 ; — y ; ID 
NILS 2 A ¹¹ 1 


MORE EXAMPLES. 


5 What is the ſum of 4 +2 +82: An i 
2. What is the ſum of 4 +44. 4+ 44 2- As. 3 5 

"2. What 3s the fam. of 296 + 2% Az, 38%; 1 . 
4. What is the ſum of 4 of + + 4%; of $ ++$? Az. 146 
F. What is the ſum ER + Bo 40. | — . in value 
155 ON 3G. 1 


x 


9 * 
** * » 0 2 N 5 þ 
4 N i * * * 1 . F " Nn ot * we 4 4 * * 
11 þ I , BY 1 1 * . * 
4 2 4 4 5 


\ 


| The reaſon of Wb white role 5 appears gem A XI. becauſe | 
55 none but ſimilar or like things can be added. Thus third pact 
cannot be added to fourth parts, for the ſum would neither be 

third parts nor fourth parts; third parts can only be added to 


rd parts, and fourth parts only to fourth parts; and _ 
ge. . 


m VULGAR FRACTIONS uw; 


iy fra&ians to be added muſt have all the ſame denominator, 
In like manner, the fraction of a pound cannot be added to the 


fraction of a ſhilling, or of a penny, being unlike things; and 
he Woes ee 


be  Subjradlion of Valgar Frotlions, 


Rube L ir if the given frodions have the 4 1 fab. 
tract the leſſer numerator from the N and e the remain- 
der over the denominator. . 


Ex. 1. re 7 g r 3. 


: 3 $ 24 * + g | H * 3 — 
e ] 


. 


| Ee. 2 From gf bea &. 
* 22 .. 


Rule 2 u. if the given radio- 247 different 3 re- 
dnce them to a common denominator, by Prob. VIII.; then ſub- 
tract the leſſer numerator from the , and wh Ep the remam- 
der over the common denominator. 35 

Ken Lom k laben. e e 

E.. 2. Tr fbtrat 3 Pp 

1, gs, 38, by Prob. VIII. OH 

md 8-88 rab, by Prob. VII 


| Rule III. If i it be required ta ſubtract one mixt 118 FRE an- 
other, or to ſubtract a fraction from a mixt number, reduce the 
mixt numbers to improper fractions, by Prob. II.; - then reduce the 


fractions to a common denominator, | TROY VUL. and ran 
the one numerator from the other, 


Ex. 1. From 72 ſubtract 53, _ 
ot, ST, , by Prob. II. | e 
07 * EF» , by Prob. VIII. . 
477 5 n, by Prob. ＋. 000 VII. | 
be. 2. th 8 ſubtract 5. 7 Piet rode Frome Nu 
"=, by Prob. IL WH (444.8 43 9 70 
and , 5=7, 433, Fr Prob. VIII. 
and we T7 , by Prob. "| 


In ſbtrafing one mixt number from PEI or in n 
a fraction from a mixt number, you may, ith greater caſe and 
r len. procecf thas, VID ; Herne og! 7 the fractions to a com- 


— — 8 * 
* 
— - 


295 * 
2 — F L + p 81 1 — * — 
„ — S>- 3 
— — * 


2 8 3 FW 
r 


A * "= 
4 T4 2 1 
wo 3 I — 2 1 8 = 
Tv 528 os 1 "m =; \ = WY 
WV 1 2 TLIC - — ES — — —BV — 5 'S 7 2 T, N 7 $I FLEA 
W - iy = — * — 2 4 1 - a 1 7 
C1. ene = ” | D >, Ih 7 RD vn re de. RR 
1 r I r ; RAE 
: ED Fad] Woe — — * by 3 — P - __ mU— — * Ly — * . — 2 — Get 
4 7 TI AI my FR * 4 a 4 » K. * q ; 2 
4 rer 22 Z R S . 
— qc Z - n 5 333 5 . $a 
s ; - p — * 2 
2 —A2 — — —— „„ — — —— n m — * 5 24 
—— — —— a_ X a 


ſubtract the numerator from the denominator ; and the remain 
placed over the denominator, 18 the difference, or anſwer. I 
5 | 1 — 3 =x: 5 for | =, and + — += T. ; ; | — * 


„% vv BTRACTION of Part 1 


mon denominator, and then work by one or other of the two rules 


following. 


I. If the e of the fontion' 70 be ſbtrutted be Jef than 


the numerator of the fraction from which you are to ſubtract, then 
ſubtract the leſſer numerator from the greater, place the remainds: 

over the common denominator, and te this fraction prefix the dif. 
ference of the integers of the two mixt numbers; or * 48 
re 1 the mixt number when a fraction 1s ſubtracted. 


Er. 1. - From: 74 ſubtradt 8 V 
3 IEF Fo by Fot VIII. 1 
and g- 4 S, by Prob. vn. and 755 => 
5 S0 the difference of the two mixt numbers! 18 21. 


| Ex. 2. From ni ſubtract 2 4. 
+, , 1 15 by Prob. . 1275 
wit * — Fr. x; and to this fraction I nk * integral par 


1 of the mixt number, and the difference, or remainder, 18 rx 


Note. In ſubtracting a fraction from * an unit, you have ol to 
er, 


2. If the numerator of the fraction to be ubtratted be greater 


2 5 chan the numerator of the fraction from which you are to ſubtrad; 
in this caſe ſubtract the greater fraction from an unit borrowed; 
that is, ſubtract the greater numerator from the common dengmi 
nator, add the remainder to the numerator. of the leſſer fraction, 
and place the ſum over the common denominator, for the fraction 
part of the anſwer ; or, which is the - ſame in effect, ſubtra the 
greater numerator from the ſum of the numerator and denomina- 


tor of the leſſer fraction, and place the remainder over the com- 


mon denominator for the fractional part of the anſwer : then, for 
the unit thus borrowed, add 1 to the integral part of the leſſer 
mixt number; ſubtract this ſum from the integral part of the great. 
er mixt number; and prefix the difference to the fractional part of 


the anſwer. But in ſubtracting a fraction from a mixt number, for 


the unit borrowed, take 1 from the integral part of the mixt num. 
| ht and Prefix the remainder to the e pert of the anſwer, 


Ex. I. From 82 fubtra [0 4 
5 += i Fo by Prob. VII. 


Here having oth the 8 to a common | debewinstor, | 


ſay, 5 + from I cannot; wherefore I ſubtract 4 from an unit bor- 


rowed, vis, I ſubtract * numerator 4 from the common den- 
| | | minator 


* . 
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minator 6; and add the remainder 2 to the numerator of the leſſer 
fraction 3; and the ſum 5, placed over the common denominator, 
gives + 657 the fractional part of the anſwer. Or, which 1s the 
lame in effect, I ſubtract 4 from 3 +6 g, and there remains & 
for the fractional part of the anſwer, as before. Then, for the u. 
nit borrowed, I ſay, 1 borrowed and 5 make 63 which, ſubtracted 
from 8, leaves two of a remainder; and this prefixed to the frac- 
tional part, gives 28 for the difference, remainder, or anſwer. 
Ex. 2. From 9+ ſubtract ?. = ee e TEE age fs” 


| n 4 „„ tt TICK. wg 
T 7 =, T, by Prob. VIII. : 5 | % N 


Here having reduced the fractions to a common denominator, I 
ſay, 4+ from xp I cannot; but, borrowing an unit, I ſubtract the 


numerator 12 from the common denominator 15, and 3 remains; 


| which 3, added to the leſſer numerator 10, gives 4+ from the frac- 
tional part of the anſwer. Or, I ſubtract 12 from 10 + 15 = 25, 
and 13 remains; which 13, placed over the common denominator, 
gives I for the fractional part, as before. Then, for the unit 
borrowed, I take 1 from the integral part of the mixt number; and 
the remainder, prefixed to the fractional part, gives 84+ for the 
difference, or anſwer. Z 


Rule IV. If it be required to ſubtract a mixt number, or a frac- 
tion, from an integer, firſt ſubtract the fraction from an unit bor- 
rowed : that is, ſubtract the numerator from the denominator, and 
place the remainder, as a numerator, over the denominator, for 
the fractional part of the anſwer: then, for the unit borrowed, 
add 1 to the integral part of the mixt number; ſubtract the ſum 
from the given integer; and prefix the remajnder to the fractional 
part of the anſwer. But when a fraction is ſubtracted from an in- 
teger, for the unit borrowed, take 1 from the given integer, and 


prefix the remainder to the fractional part of the anſwer, 


Ex. 1. From 14 ſubtract 77. 


Here I ſay, 5 3 a; ſo is the fractional part of the anſwer :; 
then I ſay, 1 borrowed and 7 make 8, and 8 ſubtracted from 14 
leaves 6; which I prefix to the fractional part: fo the difference or 


* 7 v.44 = 


Ex. 2. From 12 ſubtradt x. 


Here I fay, 9 —3=4; fo + is the fractional part: then I ſay, 
1 borrowed from 12, and 11 remains: ſo 114 is the difference, or 
a et TR Con a ng 

Note. When an integer is given to be ſubtracted from a mixt 
number, you have only to 3 the given integer from the in- 


r 
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tegral part of the mixt aabir; z and to the remainder a annex _ 
fractional . Thus, 8 . TFH 


[5 G 


| Rule V. It one or both-of the given bacio be com LG, firft 


reduce the compound fractions to ſimple ones, by Prob. Iv. 3 
then reduce the ſimple fractions to a common denominator, by 
Prob. VIII.; .3 and ſubtract the one numerator from the other... 


Er. 1. From x £ ſubtra& + of * 
+ of I Nr, by Prob. IV. ORE; 
and F, 8, 38, by Prob. vii. 
and -s e, by Prob. VII. 


Ee. 3 4. From 3 2 of 3 ſubtract 4" 5 e 


hol Pol $Sh gh, by ben. Iv. 
and z, n, W, by Prob. vii. lg 
| and vfs 1 Nh — = — 1 1 Prob. VII. 


Rule vI. When "i given rations are of Arent er 


tions, firſt reduce them to the ſame denomination, by Cor. of 
Prob. IV. or by Prob. V.; then reduce the fractions, now of one 


denomination, to a common denominator, by Prob. VIII.; and 
ſubtract the one numerator from the other. Or, reduce each of 


| the given fractions, ſeparately, to value, . Prob. VL; and ſub 
= tract the one  valne from the other. 


bf Xx A M P . 2 
From p. ab- 125 8 


METHOD 9 5 


124 of else. by Cor. Prob. IV. „ 
N and 2 r 248. Bu Prob. VIII. a 


7 METHOD. u. 


„ * 20 
7 UE b. by Prob. v. 


and 4, J , by Prob. vi. I, 
1 | NE Was 44 * Prob. I and VI. 


| 
| 
| 
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FO ery) ne oe 
3x20 5. d.)] Pn 38 
IL D——s 3 . 215 68 E j 
5 1 „ ee OP. AO: VI 
48.2 —— d. = d. x= 8 e 
14 40 
4 0 MORE EXAMPLES. 
Ws From 4 ſubtract . Rem. Ar * l. 
2. From g fübtract . FKem. 5. 
3. From 54 ſubtract 5. Rem. 227. 
4. From 1 ſubtradt 7x. Rem. J. 
5. From 74 ſubtraQt . : Rem. 114. 
6. From 127 ſubtract 7. Rem. 1234. 
7. From 134 ſubtract 4. Rem. 1252, 
8. From 50 ſubtraQ gx. | Rem. 40 f. 
9. From 7 ſubtract 3. Rem. 64. 
10. From 1 151 ſubtract 7. Rem. 84. 
11. From 3 ſubtraQ + of x Rem. 4. 
12. From + of & ſubtract + of 2 T» Rem. fr. 
5 13. From a aber 1 Rem. F481, : 86. N. 


The fan 05 the rules i in fabereftion 3 is the ſame as in 3 
For like things only can be ſubtracted from one another; and 

therefore in ſubtraction the fractions muſt have all the: ſame; Go | 
minatur, ag ve of we: ſame denomination. | 5 


* Multiplication of V os Fon. 1 i 
To mall of fractions there is no occaſion to reduee 4 


given fractions to a common denominator, as in addition and ſub⸗ 


traction: only if a mixt number be given, reduce it to an impro- 
per fraction; if an integer be given, reduce it to an improper 
Hy way by putting an unit for its denominator ; if a compound 

fraction be given, you may either reduce it to a ſimple one; or, 


8 of the particle 15 * the * of e then 
work e che OO 


RULE 


Multiply tins numerators for the numerator of the + product, and 
multiply my devomunators for its denominator. | 


. 8 . E x. 


4% MULTIPLICATION of Fart l. 
EXAMPLES, Ou 


6 x. 2 x+=xx7- | 
a- 44. nf 
"to 1 0 155 
= | Or, TAN == e 


NOTES 


1. If" any ” be multiplied” by a proper feadtion, the pro 
duct will be leſs than the multiplicand; for multiplication is the 
taking of the multiplicand as often as the multiplier contains uni. 
ty; and conſequently, if the multiplier be greater than unity, the 
product will be greater than the multiplicand; if the multiplier be 

unity, the product will be equal to the multiplicand; and if the 
multiplier be leſs than unity, the product will, in the ſame propor- 
tion, be leſs than the multiplicand. Thus, ſuppoſing the multi. 
plier to be æ or 4, the product, in this caſe, will Ag Le ad to one 
half or to one third of the multiplicand. 


the product 6 1 likewiſe ſet down; then I add;  - 
and to the ſum 1 annex * the product of. _ tus 15 5 13295 
fractions. 11 
e multiplying s fraction by an 13 you has only to 
multiply the numerator by the integer, the putting 1 for the de- 
nominator being only matter of form. And to multiply a fraction 
by its denominator 1s to take away the denominator, the product 
being an integer, the ſame with, or equal to the, numerator. 
Thus, 2&8 27. Fer z K 2 7. 
4. If the numerators dad devominators of tive equal 8 b 
1 multiplied croſs-ways, the products will be equal. Thus, if 3 
Ex, then will ZX12= =9X4; for multiplying both by 95 we ban 
1 x4 
18 — —3 ; and multiplying. theſe by 12, we have 3 * 12 9X4 
90 18 Wh 
Hence, if "uy numbers be 8 the product af the ex · 
tremes will be equal to the product of the means: for if 3 : Re :4: 12, 
hen =; and it has been proved that 3X 12=9 X4- herefore 
, if, of four proportional numbers, any three be given, the fourth may 


7 eaſily be found, vis. when one of the extremes is ſought, onde th 
| | pro U 


3 2. Mixt numbers may be multiplied without re- 544 | 
1 dueing them to improper fractions, by working 5 hes l 
15 as in the margin; where I firſt multiply the inn 
3 tegral parts, viz. 54 by 24; then J multiply the 216 

0 | 1 8 integral parts crols-ways into their altern frac- J 
'Y tions, v22. 54 by 2, and the product 27 FE fer 27 

| 5 down; in like manner, I multiply 24 by 3, 6 
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product of the means by the given extreme; ; and when one of the 


means is ſought, divide the Product of the teme by the given 


mean. 


dropping the factors 2, 3, 4, both above and below, the product 


is J. In like manner, to facilitate an operation, a factor above 
and another below may be divided by the ſame number : hwy 


| 5 x En =2z Kö . Or we may exchange one numers- 75 | 


. s 
tor for another: Thus, $ x * K. * 484 * $3. 


6. To take any part of a given number, 1s to multiply the faid _ 


number by the fraction. Thus, F of 320 is found thus, 5 * 452 


= =£ x 42 =+ x 4.9 = 22254200. In like manner, + of 45H, is 


x 457 = Ex 363 =4 x30 =4 X = Zo. Hence, to 
ek, a compound fraction to a ſimple. one, is to multiply the 


parts of it into one another. 


7. If a multiplicand of two or more . be given Tp 


be multiplied by a fraction, reduce the higher part or parts of the 


WW multiplicand to the loweſt ſpecies, and then multiply. Thus, to 
= multiply 81. 104s. by 4, I ſay, 81. 28 x 208. = 160 8. and 160 
= + 104 =1704s, 3 A, and + x £53 =4þ5£ = 113128. L. 5, 138. 
= 10d. Or, without reducing, you may multiply the given ma 
plicand by the numerator of the, e ond MY the 1 0 . 
5 25 the eee 8 5 „ 


MORE EXAMPLES. 


"bs . Multiply T DEE n , © 3 one 

2. Multiply 75 by $. Product 644, 

3. Multiply 8+ by 94. Product bs | 

4. Multiply 64 by 8. | Product 557 : 

5. Multiply 92 by + of 2. Product 3 

6. Multiply 12 by à of . Product 75. „ 
7. Multiply + of I by 4 of + of 5 r 

8. Multiply I by 16. Product 13. 


9. Multiply L. 3 12 : 6k by K. Product L. 2: 14: 45. 


The reaſon of the” rule may be Gown thus : FT X CE for 1 


4412 


, and + of 4+ is +3 and conſequently 3 of +> 18 po. 6 
The truth of the rule may alſo be proved "hus : . Aſſume two 

fractions equal to two integers, ſuch as, 4 and £, equal to 2 and 

3, and the product of the fractions will be equal to we product of | 


Dae 


the 1 integers; or AEST =6, and N 6. 


| 


In rare Salden 9 factors above al bobs may 
be daſhed: or dropt. Thus, I of 4x4 of $=4 x +x+ x42; and 
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15 FART oo of fractions, if a mixt number be Been reduce i FR to 
: an improper fraction; if an integer be given, put an unit for its 
+ denominator; if a compound fraction be given, ais 15 2 bl, 

* b. ys uo ow: work 8 oh _ ae E 
1 pe ety Th p 


| Multiply . D. wa ates of he diviſor i :nto the 
| ae 5 10 of- the dividend, for the denominator of the quot; 
and the denominator of the diviſor i into the e of the divi | 
dend, . the numerator of the TN. Rs OBOE Oe 


| a D242 2170 2 214. | 55 
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3. 4% T ( . 
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NOTE 5 . e 


. | Tnflead of chile diviſion of fractions as taught above, yoo 
may invert the diviſor, and then multiply 3 it into the dividend. 
£2 Thus, in Example 1. inſtead of * U dne fay, * =* 
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„ 8 75 
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| . 2 any ber be Aided by a proper fraction, the quot will + 
= be greater than the dividend: for in qiviſion the quot ſhews ho- H 
often the diviſor is contained in the dividend ;- and conſequently! i 3 


the diviſor be greater than unity, the quot will be leſs than the d- 
vidend ʒ if the ler be unity, the quot will be equal to the on 
dend; and if the diviſor be 105 than unity, the quot will, in the 

ſame proportion, be greater than the dividend. Fas, ſuppoſing 
the diviſor to be , or 4, the quot in this caſe will be doublc of 


v * of the div1 dend. 
| 3 To 


d v. vun FRACTIONS. _ 
| 3. To Guide a kradion by an integer, is only to multiply the 


4. A mixt number may ſometimes be Geided yeni inte * 
more eaſe, in the following manner. Divide the integra part of 


the mixt number by the given integer; ahd if there be no remain- 


integer, and annex; the quot to the integral quot formerly ee 
Thus, in working Ex. 8. by this method, I fay, 5) 1002, 

5 (Ts and ſe the oomplete quot! is 275, 2s before. But Few in 
dividing the integral part, there happen to be a remainder, pfefix 
this remaiuder to the fraction for a new mixt number; which re- 
duce to an improper fraction: then divide the inipropet fraction 
by the given integef ; and annex the quot to the integral quot for- 


801 Ne and remains; which 7, prefixed to the traclion, gives 
74 f 
fraction, is 2, and 8). 2 0 4: ſo the complete quot is 114. 
55 If the factors of the numerator and denominator of the quot, 
inſtead of being Actual Paul tiphed; be only connected with the 
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ß Das Sid 003 anton wha . 5X12. S* 98 
wet 5 e. of the Oy ns fxchangd, thus: b, 0 . 
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3 Ya?! 29 bp "ER eee . 
6. To divide ad integer i a es 5 is to N the 3 
of the a and. Oey apy he: re 15 5 10 8 8 
— * ler : See fx. 5 5 8 | 
i the . FS) ria N Cons ae vou : 
vi only to divide the ane ea of We, e IE, the numera- . 


for of the ap ſor,” has; D i i 


7 9 : 


ifs dividend of two or more a ade $65 be given LIVE be di- | 
vide by a fraction, reduce the higher part or parts 5 the divigena 
to the TOO * 8 then Wide. N to vide bl. "4 8+ 


by . 


der, divide likewife the fraction of che mixt number by the given 


merly found. Thus, if it be required to divide 154 by 8, I fay, 
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integer into the denominator of the {FACTOR the numerator one; 2 ; f 
continuetl. Thus, (. See Ex. 6. ls ori ee 


an W mixt Numer; and this, reduced to an improper 5 


ſign of maltipligution, it DIET eaſy to drop lark factors, above 8 


e Or C5 factor above _ below my be Grided | 
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. aſd 7541272 = = 2945-8. = Sl 148. 9 90 
5 Or, Divide the given dividend by the numerator cat the i 
3 te the EK; by the denominator... 3 e „ 
" ax og E Xx AM FI. E. 135 4 
3 Divide L. 9567 1028 among 4 men, A, B. © D, 0 that A 
—_— 'C may have 9 daun boat 17 hw: tw o thirds of one of the 
„ ſhares. 15 8 Fab}: Rr Ae. tl Aer * 3 | 
I+I+1 BEES +4 +} +# 1 eil, N 
ie 16 8 (25 3 4 38 75 70 Su 2 
f 9 e ne Bare 34s 119 54 85 
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4 412 MORE, EXAMPLES. 
"2s By YAivide . less Quot 24 22 1. 15 i - Mot 
2. By 33 divide 27. 5 1 5 Quot 27. 5 
: 3- By 9 divide "(pac « |. + © 10 
7 4 By 5+ divide 18. 1 EB 3 . 7 10 
5. By 74 divide ? of .. Quote 10 1 
. By æ divide 121, 6s. 84. [5 Quot 2332 Bd 2260 8. re 
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The le of 1 rilerwill ear by conſidering; that'the me- 
thod here uſed is nothing elle but the reducing the diviſor and divi 
dend to à common denominator, and then dividing 'the one nume- 
rator by the other. Thus, 3) + (S, for We. the diviſor and 
© dividend to a common denominator, we have r) Ir (. 
The truth of the rule may alſo be proved by wig rr two o fr. | 
tions equal to two integers, ſuch as, $'and , equal to 2 and 4, | 
and the quot of the fractions will be equal to the quor of” the inte- 


ber. Thus, $) 36 ( 8s and 4% 


Practica Que ſlions. „ 


EY I. | The lefſer of two, numbers is 3663 their Cifference s 
x : What is the greateſt? Anſ. 48 fr. | 
Ke 2. What number aden to 4, will give 1252 450. 725 
_ Ove. Fl A has Ye of a ſhip, and B has Fr of the ſame veſlel: 
Which of them has the greateſt ſhare ? and what the difference! 
Anf. A has the HOES ſhare; ; and the een of their ſhare 
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weſt. 4. Three 4 contain x 13070 I. in one purſe is fl. in 
19 42771 How much is in the third purſe ? Auf: 3251. hs by 
852 5 er Is Parts Ph 955 5 4 81. 1 ba * ih 3 
Pty « What. number e 181 * Mins u produce 2 . 1 
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111 11 15 12 — : 4 "__ 5 5 » 35 192 5 } 5 * * N . U 4 LI, WIR "os 22 123 . . 
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mee Rule of. Three in * ite. gabi. hy, Ry r 
The queſtion is ſtated as formerly: taught in the role of 1 % . 5 
The extremes muſt be of, one denomination. Reduce mixt num- * 
bers and integers to improper” fractions, com ound fractions to 
| ſimple ones, and then work by the RAE ca F 
Mlultiply the ſecond and third terms, and divide the product by 
the firſt term: that is, multiply the numerator of the firſt term in- 
to the denöminators of 'the fe _ and third, for the denominator 
of the anſwer; and multiply the enominator of the firſt term into 
the 1 of the © ſecond 7 1 es the numerator of the 
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. If 24 lb. tobacco col 258. what . e 0 


5 3 2 Fs L. 15: 8: 3x. 
2%. 5. If 1 of x C. fugar coſt $1. what will 82 colt! 


Anſ. 2621. 8 8. 


1 8 Woe 6. A mercer billet 3+ pieces or Hk, Nah Piece contain. 


in 247 ells, at 6s. 3d. per ell: Required the valye of the 
bien that Nie Y An}. L. 2613: 44. p 3 
E PIG OZ. 51. colt 28. what 1 will be the price of b. 
at t rate : S 


Queſt. 8. If 14 b. . lt is worth 6141. Sterling, what * 2 
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MORE EXAMPLES. 


f S 173 T yard of doch that i is 24 — wide, wil ks a coat,. 
what 18 he breadth of the cloth whereof 14 yard will make the 
ſame coat? Anſ. & yard, or 3 qrs 2þ nvlls. 
Neſt. 4. How many inches in Jen 8 of a plank RESP 159 jnches 
broad, will make a foot ſquare? An/"16 inches in length. 


Wh 5 If the * weigh we ounces when the buſhel 
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wheat coſts 42 8. e ought the. penny-loaf to weigh when the | 

buſhel of wheat colts 84% s.? Anl. 525 1 ounces. | 0 
Aue /t. 6. If 12 men do a Is of rd of in 107 days, in 520 ma- 

ny days will 9 men 2 the a . In any days. 
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"i 1. If 4 acre of graſs be cut down by 2 men in + day, 1 how 
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Rules of Practice. 
. NX Hxs the firſt term of a queſtion in the rule of three happens 
m7 to be unity, the anſwer may frequently be found more 
_ ' ſpeedily and eaſily than by a formal ſtating or working of the rule 
„of three; and the directions to be obſerved in ſuch operations are 
, dd y on Bs 
I be rules of practioe naturally follow the doctrine of vulgar 
fractions, the operation being nothing elſe but a multiplying the 
number whoſe price is required, by ſuch a fraction of a pound, ofa 
| thilling, or of agenny, as denotes the rate or price of one. 
Thus, if the price of 24 yards, at 68. 8d. per yard, be de- 
manded, the anſwer is found by multiplying 24 by 4, the fraction 
— - ofa pound equivalent to 6s. 8 d. vis. N= f =8l. 
2 Hence it is obvious, that to multiply a number by a fraction 
© whoſe numerator is unity, is to divide the ſaid ꝓumber by the de- 
244. _ nominator of the fraction. But if the Dunes 74" the fraction be 
= net unity, you muſt firſt multiply the given number by the nume. 
rator, and then divide the product by the denominator. Thus, if 
the rate be 138. 4d. l. the price of 24 yards is found by ſaying, 
NAI 210ʃl.; or take I of the given number twice. 
When the fraction denoting the rate happens to be compound, 
the product or anſwer is found by dividing the given number by one 
of the denominators of the compound fraction, the quot by another, 
and the next quot by the third, Oc. Thus, if the rate be 2 far- 
things A of Ir of 41. the price of 1440 yards is found by ſaying, 
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A = 720, and 26, and $$ . 
When the rate is expreſſed by two or more ſimple fractions, com 
_ _neQted with the ſign +, the product or anſwer is found by dividing 
the given, number ſucceſſively by the ſeveral denominators, and 
then adding the quots. Thus, if the rate be 3s. =45 + 201. the 


price of 80 yards is found by ſaying, 32 =8, and 48 =4, and 


1x +4 + } The 


r 


. 7 0 


+ 5 
13 
2 A 
* 
- 8 * 
* , 
* 
N £ 


** L 
=. — - 


—— — 
2 


eee 
r 


r 


Chaps IX. | | Rules of PRACTICE x99 ® 


te Ho. 


* 


The fraQions e to oy cube; of farthings under 4, to 
any number of pence under 12, and to any number of n un- 
der 205 are N in the following tables. 
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The fractions in Table II. become e fractions of. a. 
pound, by annexing (of 45) to each of them. Thus, 1 d. is Tr off 
10 l.; and 5d. is T of 28 ++$ of |. G.. \ 
The variety that occurs in the rules of praQtice ariſes chidfy from = 
the different rates, or prices, of one thing, as a yard, a pound, an 
ounce, Oc. and may be reduced to the eight caſes following, vis. 
The rate may be, 1. Farthings under four. 2. Pence under © 

twelve. 3. Pence and farthings. 4. Shillings under twenty. 

d 5 Shillings, pence, and farthings. 6. Pounds. 7. Pounds, ſhil- 
lings, pence, and farthings. 8. The 223 wider yy confiſt of 
e and Pt ky . 
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Wen the rate is  farthings, under four. ; 5 . e 93 
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| Divide the given number by. che denominator of the fraQtion "4 
noting the rate, as contained in Table I. vi. if the rate be 1 or 
2 things divide by 4 or * the quot will be pence; and the re- 

M2 1 05 wer, 
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10 Rules of PRACTICE. Part, 


| mainder, i in Hein by 4, will be farthings, aka in dividing by 2, 
5 it will be 1 halfpenny: en divide the pence by 12, the quot will 
be ſhillings, and the remainder pence: laſtly, divide the ſhillings 
by 20, the quot will be pounds, and the ner ſhillings. Bit 

i the rate is 3 farthings, firſt multiply the given e * the 


. numerator 3 — then divide as above Areca. 
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Note 1. The remainders at the firſt diviſion in all the above ex. 
amples is the ſame with the rate, Thus, in Ex. 1. every remain. 
der is 1 d.; in Ex. 3. every remainder is 3 f.; and in Ex. g. every 
remainder, in e by 4, is 3 d.; 5 and, in dividing by 6, every 
W is 2d. G 

Note 2. In Lon he examples wherein the rate is no aliquot part 
of a ſhilling, the queſtion may be ſolved as many different ways as 
Fou can find different fractions N to the rate. Thus, 5d, 
gs. +458. or s. 14 of Is. Or 5d 2 of half a crown, 
and 1 half crown l.; that is, 5 d. =+ of l.; and accordingly ö 

| ES, 5. may alſo be folved the three ways en 
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In like manner, 9d. s. ++ ob? 28. or 9d. 2259. +4 of &l.; 
and accordingly wo 2 may * yo I other two ways, as un. 
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Note 3. When the Tate is 11 11 id. yoy may PS as if it were 176 l 
that is, from the given number you may. ſubrrabt +! x of itſelf, aud 
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155 the remainder will be the price in LE Thus, —— -= 445, 
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"Tha: pence muſt: be ſome aliquot part of a a ſhilling, aid at the 
Fs. time the farthings ſome aliquot part of the pence; and it 
they be not ſo given, divide the pence into two or more ſuch parts, 

ſo as the farthings may be ſome aliquot part of the loweſt diviſion 
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EXPLICATION. 


In 5 1. I work firſt for 1 d.; which 1 Ars. 1 1 the 
given number by the denominator 12, and the quot is ſhillings, 
and the remainder pence : then, becauſe I farthing 1 18 x4. 1 divide 
the former quot by 4, and the ſum of the gots 18 bite Prief' in ful: 
lings; which I divide by 20. 


In Ex. 2. the rate 14d, being an aliquot part of a Gilling, the 
| ſecond method is ſhorter and better than the firſt. 


In Ex. 3. I work firſt for 1+d. and then for 2d. by taking + of 
the former quot. | 
In Ex. 7. I work firſt for 4d. then I we for X Ad-; hich being 
+ of 4d. I take þ of the firſt quot: laſtly, I work 6-4 1.4, ; which 
being + of d. Itake F of the ſecond quot; and, adding the three 4 
have 1 haye the 5 in ſhillings. Y © 
5 Ian 
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In Ex. 8. I divide the rate into two parts, vis. 4d. and 14; each 


1, of the given number, and then add the quots. 5 
In Ex. 9. I divide the 6 d. into two parts, v2. two 3 d. and then 
the 4 d. is Ir of 3d. which makes an eaſy operation; but had J ta- 
ken Z of the given number for 6d. then 4d. would have been +5 
of 6d. and 24 would have been a troubleſome diviſor. 


＋ of &l. Again, in Ex. 10. the rate 74 d. is divided into 4 d. 


wrought in this manner will ſtand as under. 
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of which being an aliquot part of a ſhilling, I take firſt , and then 
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Note 1. The above examples, and all others of the like kind, 
may alſo be ſolved by-afſuming fractions of a pound equivalent to 
the rate. Thus, in Ex. 6. the rate 34 d. is divided into 3d. and 
14. and 3d. el. and 4d. =4 of 3d.; wherefore 34 d. =. 


z d. and æ d. and 4d. Ö. and 3d l. and 4d. =4 of 3d. 
and fo 74 d. aol. T vel. T of #51. And theſe two examples 


Note 2. Some, in working the above, or like examples, proceed 
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CASE Iv. 


| When the rate is „ ſhillings under twenty. 
ö RU L. . 
Multiply 4 iven number by the numerators of the fraction 
contained in Tab. III. and divide the product by the denomina. 
tors. Or, inſtead of Unis general rule, take the two particular 
ones following : 

I. If the rate be an even number of ſhillings, multiply the given 
number by half the number of ſhillings in the rate, always dou- 
bling the right-hand . of the product for ſhillings, and the ref 

Ire pounds. 
21. If the rate be an odd oumber of ſhillings, work for the next 
leſſer even number of ſhillings, as above 3 5 and Top the ous Hh 
e Io of the given number. ws 
EXAMPLES, 
„ Win the rate is an even number of miling⸗ | 1 
= = Ex, 4. E. 7. 
i | 436, | * 2.6.” | 48, at 8s. 325 at 125 
: 1 43. 12 8. 5 1 1 = gd — 5 45. | 
ns 727, at 4 W Ea 48, at 366 
i Le ˙ LE 
| 7 . at LA „ 420, at 12 S _ * 185. 
| : 55 IN L. 765 160 7 I 252 e 5 * 4 16s. | 


2% | When n the rate is an odd number of beg. 


bag, at 1 8. 2 . bh 206, at 58. 516, at 7% 
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Ex. 14. . 2 Ex. 16. | bk 7 | Ex. 18. | 
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Note 1. The reaſon of multiplying by half the number of ſhil- 
lings in the rate will appear by conſidering, that theſe are the nu- 
merators of the fractions denoting the rate. Thus, 28. is l. 
and 45. is £51. and 6s. is 51, and each unit in the projet is two 
ſhillings. The diviſion by the denominator 10 1s performed by cut- 
ting off the right-hand figure of the product, and the figure ſo cut 
off is the remainder ; and as each unit in the remainder is two ſhil-. 
lings, the double of them is the remainder in ſhillings. = 

Note 2. From Ex. 1. we may learn, that when the rate is 28. the 
price is fund by doubling the right-hand figure of the given num 
ber for ſhillings, and the other figure or figures are pounds. 
| Note 3. In Ex, 2. the price may alſo be had by taking + of the 
given number; and in this way every remainder will be 4s _ 

Note 4. When the rate is 10s. as in Ex. 5. the price may be ob- 
tained more eaſily by taking + of the given number; and the re- 


7 


in,, ), ß TORT, 
| Note 5. When the rate is 58. as in Ex. 12. the price is more 
readily had by taking + of the given number; and in this caſe e- 
very remainder is 5s. In like manner, when the rate is 158. as in 
x, 17. the price may be found by taking + of the given number, 
JJͤ;õͥ Oo i EE ad 3 Mel ce En 
Note 6. By reverſing the operation, from the price and any even 
rate given, we may readily find the quantity of goods, vix. Mul- 
tiply the price by 10, that is, to the price annex a cipher, and di- 
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vide the product by half the m 3 | 
Ex. 1, How many yards, at 14s. may be bought for 49 J.? 
PRO Rn, . 
Ex. 2. How many gallons, at 8 s. may be bought for 5001, ? 
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| a ; pound, divide the given number by the denominator of the frac. 
tion denoting the rate; the quot is pounds, and each unit whe the 
remainder 1 is equal to the rate. dra 
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over the ſeveral ſteps a ſecond time, by working the _— queſtion 
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DECIMAL ARITHMETIC; or, De 


AL FRACTIONS. 


/ 


Doctrine of Decim 


ER EAv 1.05 


2 A FracT10Nn having 10, 100, 1000 or unity, with any number 


of ciphers, annexed; to it, for a denominator, is, ealled a 6 


cimal fraction; ſuch as 28, TS) 0-1 5 
In decimal fractions, as in vulgar, the denominator ſhews into 
how many parts the unit or integer is divided, and the numerator 
ſhews how many of theſe parts the fraction contains. Thus, if 
the fraction be , the unit is divided into ten equal parts, and the 
fraction contains nine of theſe parts; and conſequently, if the unit 
or integer be a pound Sterling, the value of fuch a fraction is 
eiphtern ſllings.- sss. is TS 


We may conceive the denominator of a decimal fraction to be 


formed by dividing the unit into 10 equal parts, and each of thele 
parts into 10 other equal parts, each of theſe again into 10 other. 
equal parts, and fo on, as far as neceſſary; and hence a decimal 
fraction will always be ſo many tenths, or ſo many tenths of 15, 

or ſo many tenths of 1 of 45, &c.; and by reducing the com. 
pound fraction to a ſimple one, we have the decimal. Thus, +5 


＋ 


of 1's of ro Sxooo: 


Or we may conceive the denominator of a decimal to be formed 


by the continual multiplication of unity into 10, as often as there 
are ciphers in it. Thus, I X 10 10, and 1 & 10 X 10 loo, and 
1 10 X IO X.IO =1000, Oc. And becauſe the fractions , 1 


1 O c. have the higheſt numerators poſſible, it is plain, that 


the number of figures or places in the numerator of a decimal can 
never exceed the number of ciphers in the denominator. 


It is uſual to write down only the numerator of a decimal frac- 
tion, omitting the denominator ; and when the numerator has the 
ſame number of figures or places as the denominator has ciphers, 


it is done by writing down the figures of the numerator, and pre- 
fixing a point, to diftinguiſh them from a whole number. 80 75 
is written thus, .); and is written thus, 25. The point thu 


prefixed is called the decimal point. N 
But when the numerator has not ſo many figures or places 3 


5 there are ciphers in the denominator, the defect is ſupplied bi 
prefixing a cipher for every figure wanting, and then placing th: 


decim 
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tecitial point on the left. 80 78 is written this, .03;, and e 
thus, 07 f; and vg thus, S t. 
From this manner of notation, it is eaſy to read a decimal, or to 
know its denominator, vis. imagine 1 to ſtand under the decir 
point, and à cipher under” evely declinal place, Pat is 1% 
and 8 is rs, aud 05 is +55, and. O0) is h and. cog5 15 


» 
ny 
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* 4a, 
- 4 SE ©» 


. ' Eby : 4 6% x | TT hs B ee 
[RL Rp "2 en, ,, 
| Hence it is plain, that decimals, like integers, decreaſe from the 


left to the right, and increaſe from the right to the left, in a decu- 


ple proportion. Thus, 5 units, or 5, by being removed one place 


from that of units towards the right hand, becomes «5, or ; and 
being removed one place more toward the right, it becomes .o5, 
or +55, c. On the contrary, any decimal figure, by being re- 


moved one place toward the left, becomes ten times greater. 
Equidiftant places on the left and right of the place of units 
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come under ſimilar names, vi. tens and teuth parts; hundreds 
and hundredth parts, thouſands and thouſandth parts, &'c.; as in 
the following table : DT RN 
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the left, and may by this means have its value increaſed. to in- 
finity. On the other hand, a decimal, by prefixing ciphers, is de- 
preſſed 'to lower places on the right, bop may by. this means have 


a * 5 
536 ,_. 2% 


af 


i value diminiſhed ro infinity. 4 

. Ciphers annexed to decimals do not change the value; of the de. 5 

eimags. Thus, 58 . 5, and. 500 . 5, for. 5 E 5; and 10 
1 n | e 2 25 ag MS N 0 £ rr 


50 STS r = 5. 


Decimals may be reſolved into conſtituent parts, and the parts 
; x; © C9 ht 399 N+ Al 175 ; 2 ' 44 PAD . 5A of » 
, Ne thus : 1947 5:8 c eee 


In decimals the figure next the point, being the firſt decimal 
place, is ſometimes called pris nd the ſecond figure from the 
Place, is ſometimes called primes, and the ſecond figure from the 
point is called ſeconde, the next thirds, &c. Thus, in . 875 the fi- 
gure 8 18 primes, 7 is ſeconds, and 5 is thirds. 
2 this brief account of the nature of 'decimals, it follows, 
that the manner of operation in decimals will be the ſame gs in 


Hae. 
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whole numbers; and alſo, that the ſame number may be different. 
ly expreſſed; according as the integer is choſen. Thus, the time 
ſince our Saviour's birth may be written thus, 1785; or thus, 178.5; 
or thus, 17.8 55 or thus, 1.78 5; or thus, . 17865, aceording as one 
year, a decad, a century, a chiliad, or myriad, is uſed as the in. 
teger. Henice ariſes the ſuperior excelleney of decimal arithmetic, 
above every other ſort of numerical "ISR as will per, 
with convincing a in tho en 
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REDUCTION OF. DECIMALS. 
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PROBLEM I. . 

re reduce a « rag fraction to a decimal. 
„ 29] 1 SEO EEE 

; To the numerator of the vulgar fraction affix a point or comma, 
then annex a competent number of ciphers, and divide by the de- 


nominator; the quot is the numerator of the decimal, and the ci- 
; 12 5 annexed: * the number of decimal N e 


EXAMPLE 2 


1 2 WER . & 4 8 ; Mo, 
Here to the numerator x Tannex one 1 aud 21.00. 
dividing by the denominator 2, the quot is 1100 
remains; and becauſe a fingle cipher only was an- — 
nexed to the numerator, the decimal numerator will (o) 


conſiſt but of one figure, namely 5 to which, there- | . 
| fore, J prefix the decimal point. 80 F. 5. 
Hence appears the reaſon of the rule: n 2 1 :: 10 :5; ; 
that is, as the vulgar denominator to the vulgar : numerator, G1 5 
the decimal denominator to the decimal numerator. - _ 
The truth of the rule will fill further appear, if we der, 
that the decimal fraction is produced by multiplying the numera- 
tor and denominator of the vulgar fraction by the ſame number, 
namely, the quot ariſing from the diviſion of the decimal denomi- 
nator by the vulgar denominator, or the quot of the decimal nu- 
5 e 9 148 the W numerator. . 4 Kor K 5 
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NAM LE IL. 
Reduce 4 to a eee, ee eee 
To the numerator 3 I annex two ci: 403.000. 75 
phers; and, dividing by the denomina- ie 
tor, the quot gives 75 for the numeratoer 1 
of the decimal, two. ciphers having been HOES n 00 r 
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Reduce Wil eff 
Here I annex four ciphers; and as 46) . oo. 625 
the quot gives only three decimal pla. 9 
ces I ſupply the defect by prefixing a . 

Ster e e 
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The reaſon of prefixing the cipher is obyious 3 for 5642 5. 


by the manner of notation. . 
rr IV...” 

Reduce e decimal. 

Here I annex five ciphers; and 3125). oo. 00224 

as the quot gives only three deci. 62502? 

mal places, I prefix two ciphers. — 
OE. = dt - 3 


6250 
| | 12500 


þ (0) | | 


| Though ciphers may be annexed at pleaſure, yet it is the ciphers 
uſed that determine the number of decimal places in the quot; and 
at firſt it is ſufficient to annex Jo many as ſerve to complete the firſt 
dividual, leaving room to annex more as you proceed in the opera- 
tion; or rather annex the other ciphers to the remainders, without 
wing them a place in the divi den. 
| The firſt dividual alſo ſhows whether ciphers ought to be.prefix- 
ed to the quot, and how many. Thus, if the firſt dividual take in 
only one of the annexed ciphers, the figure put in the quot is primes, 
and no Cipher to be prefixed. If the firſt dividual comprehend two 


of 


A So 


14 
„ x 
» Ls. 1 
"= 
4 * 
IETF 
; 5% 
[ A 
5 =, 
EMT 
i 
ff » 
{ 243 AG 
4 „ 1 
iin 
5 5 
L "Rik 
1 AC 7 1 
2 } 
ny 
> 6-4 oh 
- 
* 
5 * 
eq * * 
' N 
1 > 9438 
«0-36 
? LAY * 
i 4. 1 
bt 
. 
1 
i 
” ö " PT, 
a 
i 8 
OOO 
ERR” 7 
5 
2 91 
7 ; v vs 
1 5 . 
. 
l . 
pa * 
5 4% 
s \ 
a l 
4 = 
* * 1 
4 wy 
N = 
An 
b ww 
* n v L 4 
3 
5 5 
= 
=” 1 
q | ST. 
* hy "4 
Y' 24 
5 $5. 
KF” 1.% 
154+ 7 
po 
17 9 
1 
0:35 
"A 
1 1 $4.8 
. 
137 
F ! 4 
. - - 
. wa 
5 uy 
HY 
i - 
R 5 
ol Ss 
£ * 
2 it's 
**, 
N * 
N 2 
19 % 
pF 77 
11 ey 
A Mgt: 
p 
= . 
e 
18 
x i 
* 
x i 
4 
d by FS > 
. $5 
1 k * 
4 1 
* 

Fr 4X 4% 
. 2 
: : 5 

* | 
21 
* Y J . 
7 64 1 
2 
” 1 5 
of 27 -- 17 
: ICT 
* . 
Ain 
+ * & 4% 
OY A 5 
+4 4% 
* 1. * 1 
5 2 
f W F 
y 4 FE» 
7 A 
3 
1 
4 % 
1 11 
n 
> 1 
I 
+2 .2 
ks 3 © 1 
1 . 
* 
q A 25 
1 1 
r! 2 
4149 
2295 
8 — > 
8 1 —— 
: " 5 
— 
By 447? 
q 23s 3 
** 3” 4 
” 1 4 
Ba ©: x 
TELE 
- * — *; 
24.2 ; 
_—_—— 
#0; SOL 
= 1 
ann 
} F | + 
| 3 i bY \ 
e 
421.48 
FI 
18 
4 7 
$ 
1 8 * 
4 1 
. ; { i 
T3 14 
1 7 
Ay: ; 
* 
% o 
0 > 7 28 
{ : A 
* We 
* 
4: 3 +4368 
7 
, , \ 
7 9 
4 
7 \ 
5 +; 
1 7 
- F 
1 
8 
1 
* 
(LY 
LF 4 
1 *J 
7 8 
4 1 
N * 1 
15 1 
14 
1 
+ 
” * 
M05 
„ 
6 
+ 4 
7 4 
2 
| 1 * 
"3 » 
Y T 
' 2 
EI. 
1 = 
FEA 
I] A - 
\ A 
F 'T 
+ 
= 0 
9. 
74 1 
vt n 128 
N. 
. . 
A $5 
1 
1 
* 5 
* 
1 
1 
* 
* 
. 
Jt 
* 
10 
TY 
. 
Y 
18. 
+428 
15 
YA 
2 
* 
t on 
5 
1 & 
2 _ 
Y "4 
# 
= 
4 
1 
1 
wy 
1 y 
1 
— 


—_ 
a 


_— 3 
— 3 — 
£ eas” —* 72 £ 
* 2 
r . 
* 


— 
3 


— 4 2 nate = Ie * a - Bp b aerdf * 56 1A 2 r fo . r 1 — 
> r 7 4 7 — a » 8 " — b, 7 — x hy as. 
* + _ - Aud "OY I. be of bw 2 — + I J \ r A ö 4 — — 22 „ A 8 ae” 
- a 1 9 2 * 2 — r * — 2 , * rA : 
4 AE — N N og A8 1 nr 4. 3 * - E — . 3 * 8 
3 Panties SED e 8 5 ws Sik rg On 


- "REEL EE. 


* 


of the annexed ciphers, the figure put in the quot is ſeconds, and 
one cipher muſt be prefixed. If the firſt 1 comprehend three 
of the annexed ciphers, the figure put in the quot is thirds, and 
two ciphers mult be prefixed; G Hence, in reducing a vulgar 
fraction to a decimal, the natural and eaſy way is, to plaer firſt the 
decimal point in the quot, and after it a eipher or eiphers, or the 
quotient-figure, as the firſt dividual direct. 
In reducing a vulgar fraction to a decimal, if o at laſt remains, 
as im all the above examples, the decimal is preciſely equal to the 
vulgar fraction, and is ealled x-/inzz# or ter minute Frei e „ 
In finite decimals, the denominator is always, ſome. aliquot part 
of the numerator increaſed by annexed ciphers; and ſuch decimals 
take their riſe from vulgar fractions whoſe denominator is 2 or 5, 
or ſome power of 2 or 5, or the product of ſome of their powers. 
See powers deſcribed in the chapter on Extraction of Roots, in 
The powers of numbers are ſometimes expreſſed by indices or 
exponents placed at the corners of the numbers. Thus, 2 ſigni- 
fies the ſecond power of 2, and 5 ſignifies the third power of 5; 
and 10“ ſignifies the fourth power of 10, Mc. The index of the 
root or firſt power is ſeldom expreſſe. 
Any power of 2 multiplied into the like power of 5 gives a pro- 
duct equal to the fame power of 10; as appears from the follow. 


— POPs 0RY: FRI 


5 
= 25 | 4X 25210*= 100 
= 625 | 16 i625=10%=;  ''n0000 
27 32 = 3125. [32 N 3125 =10*%'= rTo0000 
25= &@ 56 = 15625 64 K 15625 10 f reo 
2* 128 | 5” 2278125 | 128 K 78125 = 107 = 10000000 | 
SF We ⁵»D ES Wn 


2*= 4 
24 16 : | 


Ihe product of two different powers of 2 and 5, is equal to the 
6 P oduct- chat will ariſe by raiſing 10 to the power denoted by the 
leſſer given index, and then multiplying this power of 10 into that 
power of the other number which is denoted by the difference of 
r =04X25 =10*x 2* =200 X 16'= 1609, - 
K SAX 25625 10 x 5 x 625. G 
From theſe-remarks:it is eaſy to perceive; that 2 or 35 or any of 


their powers, or product of their powers, with meaſure 10 or 1t5 
5 8 powers, . 100, 1000; G. or their multiples, ſuch as, 20, ao 07 
__ 20095 Hr. 30, 300, .300D, u.; and ſuch every numerator be- 

Pavers, or product: of their pœsvers, ee dene I. 


dul. D E e ATL ag 


divide any unden ich a competent number of ciphers annex. 


RC ˙ Ho /remalnder 5 "arid OR ere the decynal thence 
reſulting will be finite. 


If the numerator of ths e Þ fradion. by: unity, and the deno · 


minator any ſingle power of 2 or 5, there will be as many decimal 
places in the quot as there are units in the- index of the given 


er. Thus, 16 2 24 gives a decimal of four places, 8 19 


062 55 and 12 F= 1 ves a decimal of three plages; ws „ 1 | 


008; ' 
When! the RE "Py the anden of meren b 2 and $152 


in-this cale, ſueh a. product being equal to the like power of 10, 
and any power o6' 10 being equal to 1, with as many ciphers an- 


nexed'as there are units in the index, it follows, that there will ſtill 


be as many. decimal places i in the quot as there are units in the in- 
dex, either of 2 of 5, er 10. Thus, 8 0125-2 25 5% x 10 nn a 


1000, gives a decimal of three places, visi +555 . O01. 


When the denominator is the product of different powers 6-7 2a 
find vrhat power of 10, and what power of 2 or 5, upon being 


5 
multiplied, will: give. the ſame product, as is taught above; and: 


the ſum of the. indices ſhews'the number of decimal places. Thus, 
25 * 10 N and: the ſum of the indices, 2 4 4 6, 1 


the number of decimall places, vi. UU 0000025. /'! 
And, in general, to find what number of decimal placrw an 
ſuch vulgar fraction will give, divide the denominator by 2, 5, or 


10, till the laſt quotient be 1, and the remainder o; and the ; 
| number of diviſors ſhe ws the number of decimal places. - SM IT LE 


2)2)2) 


I gives. a decimal of four places; : for DICE And is gives : 
2 decimal of three places; 1 for 912 502 - 3 And + ro gives 4 


10) 10) 


decimal of.three places; ; for 10)1000(100( 1001. And 186 gives | 


21-0) 4). -232}3). 
a decimal, 1 10) 60 018084020 Ls. 


If che denominator of a: vulgar fraction, be 3 21 nor g, nor 
any of their powers, nor product of their powers, ſuch a dengmi- 
nator will not divide the numerator with annexed ciphers without 
a remainder ; and the decimal thence es. is. called infinite, or 


in terminate. F 


Of infinite or intexwinate eitel, there are two ee jo 


ſome conſtantly repeat the ſame- figure; and are called repeating 
aecrmals, repeaters, or Angle repetends. Others repeat a circle of 


gures; and on that account are called circulating Ay Car= 


culates, or compound rep erends. 
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24 REDUCTION cf Part Il 


5 the quot. 


ing 8 and the . figure 6. 


EXAMPLE e 
| Reduee I to a decimal. r 230; 13942 30.005 
Here the remainder bali FR whe e S. Re, 25 


1, the ſame figure will nn be oh e in 


r . 4 J 9 40 
In like manner, 2 =, nd = x, + =+ 4, vs F=<4, £ 


); and, in general, the denominator 9 3 a continued oye: 
| tition of the numeratorr. 


Repeating decimals are of two kinds; ; vix. E confiſt only of 


the repeating figures, ſuch as the examples above; and le are 
called pure repeaters: others have one or more digits or ciphers be- 


twixt the decimal point and the repeating figure; and theſe are 
called mixt repeaters 3 and the digits or ciphers on the left of the 
repeating figures are called the finite part of ſuch decimals. 

Pure repeaters take their riſe from vulgar fractions whoſe deno- 


minator is 3, or its multiple 9; and are but few in number. 


Mixt repeaters derive their origin from vulgar fractions whoſe 


denominator is the product of 3 into 2 or 5, or into ſome of their 
powers, or product of their powers; and ſuch denominators may 


be conſidered as the product of two component parts, whereof one 
is 2 or 5, or ſome of their powers, or product of their powers; 


and hence the finite part. The other OE part 18 33 ; and 
15 hence the re e FT 5 | | 


EXAMPLE e 


A3 0 0 5 Ar to a | decimal.” ee e 26 
Here the repeater is mixt, * finite part be- 5 | 


90 


Go) 


We may refolve f ſuch eee into their component parts, 


| N divide the numerator by one of theſe parts, and then divide 
hey quote by the other. | Thus, 1 35 5 3. pp 


(9) 7 ; 


The number of places i in the nite part Tn a mixt repeater may 
be aſcertained from the number of units in the index of the powers 


of 2 or 55 as W plain 1 in the following ſpecimen. 8 ; 


+ 
* 


- 
— 


Chap. II. DECIMAL S. 


N =.000 53 
5 X 3 


And, untrerfally, t to 6nd the bande of places in the finite part 


of ſuch fractions, divide the denominator firſt by 3, and then divide 

the quot by 2, 5, or 10, till the laſt quot be 1, and o-remain; and 
the number of diviſors, excluding 3, ſhows the number of places 
in the finite 55 Thus, 2 TT pres four finite Places; 3 for 3)48(16, 
2)2)2 


and 21608040207. And Tyre give allo four finite places; 5 for : 


 D1875(625, and e ee 
Repeating decimals are uſual 

right hand figure, as in all the examples above: but ſome chuſe 
to mark them by a point ſet over the repeating figure, thus, 


3, . 26. The remainder where the repetition begins is commonly 5 


| marked with an aſteriſk. 
Becauſe any quotient elt by the diviſor reproduces 9 


5 dividend, it follows that any decimal multiplied by the denomina- | 


tor of the vulgar fraction from which it reſulted, will reproduce 


the numerator with the annexed ciphers, Thus, if «75, the deci- 
mal of 4, be multiplied by 4, it will reproduce the numerator 3 S 


and the two annexed ciphers. | 


Now, ſuppoſe the given decimal to be a repeater ; ; | Gucts as 3, 


reſulting from the vulgar fraction , if the repeating decimal be 
multiplied by the denominator 3, it will by carrying at 9 on the 


right hand, reproduce the numerator I with the annexed cipher. 5 


In like manner, if the repeatgr .# , be multiplied by 3, it will, 


by carrying at 9 on the right hand, reproduce the numerator 2 
with the annexed cipher. Again, 1 the repeater , be multi- 
plied by the denominator 9, it will, by carrying at 9 on the right 


hand, reproduce the pumerator 1 with the annexed cipher. And, 


if the mixt repeater +26 Freche multiplied by the denominator 15. 
it will, by carrying at 9 on = the right hand, Feproguee the numera- 


tor 4 with the two annexed ciphers. 


From theſe remarks we may conclude, chat the abt band "oi 
gure of every repeati vg decimal 1 is ninth parts: and the ſame truth 


may be evinced by reſolving the decimal into its conſtituent Parts, 
in the ing manner. 


K . 2 q : . = 
Pr 


a 
"FI * . da 
n EW ERECT RY 
2 eps” 1 k n * 2 . \ 
1 : . + 7. 3 
n Nees * T7 * ER. EST. 
r 8 
R 5 -1 ak EEE ere . * : 
* > 10 air | — - — : 
e — 8 3 1 r Y 
bs = bv — = 5 ABS i OW. « 2 22 » — — — 


1 
Ao ca ep ———ꝛůjů— on es 
"5 r * 
-4 »- Kh 2 2 7 
* . * * - _— 
32 . = Uh N 
* . 
2 8 * ms , [2 
= ie > * 1 k Ae oc. ao — 
— ou...” 1 8 


y marked by a daſh through the 


| The 


4 9 
* 
2 . 8 7 * , - 
N — 7 ® * Sv MC 2 3 . — 
8 2 n 28 > 
„ OR 


- . . 1 * . 4 , 
— * - * : x 8 — 9 8 1 . 2 FRE — 8 22 — 
2 — E l £0, 1 — rd : p 2 ; ” — - a 7 * 3 4 — "7+ 4 hee - 
—— E rr — 8 r - — 4 * YL = * 5 * * 4 5 Ep 7 . 72 N r » 
$4 _ 2 5 We : 8 5 . „ 9 n ig 22 N 3 T 
8 - > 2 £ 2 . D 2 9 A cn 8 * 2 * 8 8 2 ot X In Eo, n * *: E 
7 — b — 3 . | nr a 4 TOUT” WES "I * 9922 ; 
aw, A —— > / * 3 — l 2 „ - . © Wo” bg 2 — p vY & © — 6 
l oy — * — - 1 ws [= IE 4 * an 22 TE Fe ” = * g TRE p r 8 CR 
: ——— , 0 — . r 7 g 4 - ear wer » 2 FR S coi. ant rere 1 N . eee 
— lad > 4 —— —aithe b . mY 1 8 = * 3 „ * _ KB i . * 5 p < : . * & | 2 "a 
£ q * A AS Lf" "Hs 4 — 8 Rr. * 2 Is * 2 — be 2 * wet bg SS. N wal nA." — y * 
* 2 * . ke + ” FF r > x ; 
* 3 r 
* 4 r yy % 


— * 
oe. 


1 * — _ 
EMSA 5 


Ye * [ l 
2 , = 4 DD" a) 4 
ern r FF _— 
828 > = x 


* 


= IL 


— 
— — 


* * 
. — 4 = — * i 
9 mw 2 top bt ——_—_— + 128 + . ar, i 
Weds tenant —— ado 3a EF — 8 — A — 
NR. >... — 0 8 p WE g 
#2 2 J ** 3 * I WI” p 8 2 = 
* — _— FS ee $37.4 > — — A 3 20 þ — — A — = OS» 


S , 8 — * — . - 
* 932393 — 3p — 1 
7 2 = » ow c - - a ———; 
fd —_—— —  —— — ————— 

1 2 * 4 
— 2 E = P EE 


: L _, = — 5 * 2 22 N - CY X * . x 
5 ' Sn © 
4 — — * << 422th. « © N * 4 7 D S_ 
— * — * 9 r a 1 — 82 2 NT £ 
uy A — — 8 1 1 8 * 5 en VN - 2 i F * 23 CY 2 

r VE! 2 8 2 e n — 2 $20) : J — - 4 {anne 4% 2 8 — 

=>. MAE 8 . Sh 1 ©. HEE NES, 5 IS r — r 1 6 2 nnn by 2 : 

0; Ss = 5 22. * 3 | N L , \ 4 . 7 * © — 4 1 

4 e * — — * — 1 -» * w * 6 2% 1 = of * * my a >, 8 we - 

X - — 2 * * 72 x one? — : > * — T * 1 7 2 A — 6 * 1 ”» rs Tens? „ X 


+ a IS 


ms _AEDUCTLON af Pani 


The vulgar fraction 4 reduced to a decimal gives 7), G'c.; and 
this repeater reſolved into decimal conſtituent parts, becomes 7, 
+rx3s +r&55» Oc. to infinity. | But if we eſteem the right-hand 
figure to be ninth parts, we have n +5 of 45 = +535 =$32 4 
v gs = 7» the given vulgar fractien. And as the vulgar 
fraction 7 gives , ſo & gives . 59; that is. 90 S =. And, u. 
niverſally, a ſeries of nines infinitely continued is equal to unity in 
the place on the left hand: Thus, 999 1; and . og . 1; 
and .oogg =. or; and 44. 90 g ß. „„ 
Hence may be aſeertained * value of an infinite ſeries decrea. 
ſing in a deeuple proportion. Thus, fs r Trede, Oc. =. 
And Fg re T; Oc. =. „ | 
If the denominator of a vulgar fraction be neither 2 nor 5, nor 
any power of 2 or 5, nor any product of their powers; nor 3, nor 
9, nor any product of g into 2 or 5, or into ſome of their powers, 
or product of their powers, the decimal reſulting from fuch a vul- 
% d Ce nent. 
ECirculates, like repeaters, are of two forts, vz. pure and mixt. 
A pure eirculate conſiſts of the figures of the circle only; as, . 09, 
oq, c. or. 18, 18, Oc. A mixt circulate has a finite part betwixt 
the decimal point and the figure that begins the circle; as, . o, 45, 
45, &'c.; or. 32, 1428 $7 142855, &c. Some chuſe to difſtinguilh 
the finite part from the circle, and one circle from another, by a 
comma, as above. Others daſh the firſt and laſt figure of the circle. 
It is likewiſe uſual to mark the remainder where the new circle be. 
OE. dE A dos 


Reduce r to a decimal. )))) 
The denominator 11 gives a pure cirele I1(1:00(,09,09, 
EE wor. 5 


* 100 


ns, 18, . 63, 63. 
+=», 27, | Tr 2. 725 ; 
%, 36% | #=b1, $1, 
vr g 45, 4% | 4$£8-90, 90, 


Ik1 is eaſy to peroeive, that if any of hand > \v fractions in the 
above ſpecimen have both its numerator and denominator mult: 
_ plied by 9, there will ariſe a new vulgar fraction of the ſame value, 
whoſe numerator will be the buns of the circle, and its denom! | 
nator the like numbet of g's. Thus 155 


— 2 


Clap, H. D 2 IM A L. 8. 


. INTER 


As gn 2X9 AIXy 
s he denominator 11, whereof 99 is a moltiple, giert a pure 


circulate of two places, fo any denominator whereof 999, or 9999, 


or 99999, &c. are multiples, will give a pure circulate of three, 
four, five, C0. places; that is, of as many places as there are 978 


inthe multiple. And fach nes are all the prime num- 


bers, except 2, 3, and 5, vis. 7, 11, 13, 17, 19, 23, 29, 37, bs Ob ” | 


&c.; alſo their products into three, Ute 21, » 3 3, 39, 51, $7; 
Such too ure all the powers of 3, i 3 and 4 * 15 243, 


720, 2189, &e. 
The reaſon 1s plain; for if any diviſor, us 35 divide 999 with⸗ 


out a remainder, it will alſo divide 1000, and leave a remainder of 


1, to begin a new circle. 


To find how many Places the circle will conbit- of, Avide A 
competent number of 9's by any of the above denominators, con- 
tinuing the operation till o remain and the number of 9 8 uſed . 


will ſhow the number of places. 
Thus, 7)999999 fix . 858 2795 three places 1 


14285) 


places, &c. 


8 _y make a few remarks on them. ae. 


7 S. 14285), 14285), 14285), 1428 57,14 = 8 
* S. og, og, og, og, og, og, og, og, og, og, og, og, two 
vr S. 076923, 76923, 76923, 6923, 7 ir 

| 1 . 058823 5294117647, 588235294 ſtxteen 
. 052631578947 368421, 52631577 eighteen 

r . 047619, 47619, 47619, 47619, 4 ſix 
IT © 4347826086956 52173913, 044 twenty-two 
r . 637,037,037, 037, 37, 3), 3) three _ 
7 255 2. 0344827 586206896 551724137931, 0 12 twenty-eight 
5 TE = 032258064 $161 29,032258004 fifteen 
TT _ 03, 0g, O3, og, og, og, og, og, og, og, o3, 03, two 

r 2% ½ %%, 2%, %%, 27. three 
3 02564 1, 02 564 1,02 564 1, 02 5641, | ſix 

Ir S. 02439, 2439, 2439, 024 39,243), five 

IT = 0238 5581395 3458 2 twenty one 


164 i 
3 % 


The number of genes k ina 3 * ſome power * q is the 
denominator, may alſo be found thus: Divide the given denomi- | 
nator by 9, and the number of units in the quot will be equal to 
the number of figures in the circle. Thus, 9)27(3 places. Thus, 


| 9)81(9 places. Thus, _9)3ageBr places. Tu 92187043 . 


1 „ 1 


I ſhall now Goon a further ſpecimen of the pure circulates that 
ariſe from the above primes, their products into 3, and powers of 
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2 ⁰ REDUCTION of 


reateſt poſſible number of places in a eircle will always be 


one bee. than the number of units in the prime denominator, 


Thus, 7 dividing any numerator may leave a remainder of 1, 2, 
3, 4, 5, or 6, but cannot leave 7; and therefore the number of 


places in the reſulting circle cannot exceed fix : for where any 


former remainder recurs, the circle begins anew. 
Of the above circulates, thoſe reſulting from the prime numbers, 


and conſiſting of an even number of places, have the ſum of their 
figures equal to the product of 9 into half the number of © figures 1 in 
the circle. Thus . 1428 570, 2 2729 X 3. And, .09=9=9X1. 
And, 058823 $294117047, =72=9 X8. For one half of the cir- 
cle, added to t 
to 1 the figures of the circle. 


e other half, gives a ſeries of 9 , equal 1 in number 


Thus, 142 and thus, 05882352 50 
deg 5 e ae 


9999999 


If 3 ide a repeater, whoſe repeating gure 18 not a multiple 


of 3, the quot will be a pure circulate of three places... Tins, 


3), T7103), and 3).g55(-185, and 3). 770.259, 


If 3 divide a pure circulate, the circle not being ble of 35 


the quot will be a pure circulate of thrice as many places as the 


circle of the dividend. Thus, . 3),937:037:937» ,(.01234 5679, 
Mixt circulates take their riſe from fractions whoſe denomina- 


tors are the prime numbers 7, 11, 13, 1), 19, 23, 29, &c. mul-⸗ 
tiplied into 2, 5, or 10, or into ſome of their ; or product 


of their powers, # 


E X A M P L E. Vu. 
| Reduce 2x to a decimal. 


The denominator 28=7 X2X2, gives A mixt eirculate, con- 


ſiſting of the finite part 32, and a circle of ſix figures or places, 


whoſe ſum is equal to the product of 9 into hall the number of 


N figures; 3 that is, ꝙ & 3827. 


2503 00. 32,7428 57 Brought up, 240 


84 N $96 
Is 5 
ee N N 
T 120 . 8 15 Dy 

80 120 
562 112 
Carried up, 2 ͤ˖ö PY ‚ ‚ YU SM 
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A further ſpecimen of mixt circulates, for the learner's inſtruc. 
tion, is here ſubjoined. _ _ 

iy =——=-0,714285,714285,714285, 

IE =.1,36, 36, 36, 36, 36, 36, 36, 36, 36, | 


$2 =————=-94,230769,230769,230769, | 


IX 2&2 3 
61. =——— . ,88235294 11764705, 882 
463 


—=97,473684210526315789,47 


* 2:5 = — 2. 128205, 128205, 128205, 
| Z 39 * 10 | V * 

IH E— . 890, 43902, 439002, 
£7, een enen, eee 


The number of places, both in the finite part and in the cirele, 
may be aſcertained thus: Divide the denominator of the vulgar 
fraction by 10, 5, or 2, as often as poſſible, and the number of 
diviſors will ſhow the number of places in the finite part; make 
the laſt quot a diviſor, and the dividend any competent number of 
9s; continue the operation till o remain, and the number of 9's 
uſed will be equal to the number of places in the circle. Thus, 
00 JJ | 


120g30{(20go(20 5(41 3 and 1095 99 (2439, „ 5 ? 


conclude, that the finite part will 
circle of hues Ee 3%. 
Univerſally, any vulgar fraction being given, we may deter- 
mine whether the decimal thence reſulting will be finite or infinite; 
and if infinite, whether pure or mixt; with the number of places, 
Ec. in th . y ten RT ot 
Reduce the given vulgar fraction to its loweſt terms, then divide 
the denominator by 10, 5, or 2, As often as poſſible; and if the laſt 
quot be unity, without any remainder, the decimal is finite, and the 
number of diviſors ſhews the number of decimal 1 9005 5555 
ö J SE» 2 1 27 bus 
77s reduced to its loweſt terms is 53+; And 10)160(16(8(4(2(1. 
do the decimal is finite, and conſiſts of five places, viz. .0187 5. 1 


conſiſt of three places, and the 
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If the ub qvet be 3, or any power of 3, the reſulting Seim 
will be a mixt repeater, the number of whoſe finite places will be 
equal to the number of diviſors. AG ſuppoſe 21 vulgar fra 
tion in its loweſt terms to 8 * ; now, 2)24(12(6(3 3 and accor- 

dingly the reſulting decimal is a mixt repeater, whoſe finite part 

conſiſts of three places, namely. 2918. 

If the laſt quot cannot be divided by 2; $5, 10, or : Ie reſult. 

g ing decimal will be a mixt circulate; and the way o finding the 

number of places, both in the inte part. and eber is taught a. 

bove. 

If the 3 of the given vulgar fraction can be divided 
neither by 2, 5, nor 10, the reſulting decimal will be a pure re. 


peater, or a pure circulate, according as the denominator is 3 or 


9, or ſome of the prime numbers 7, 17, 13, c.; v a8 has been al 
ready explained. 

Every vulgar fraction may „be rehuoed to a- devil; finite or in- 
finite; that is, to a finite decimal, to a repeater, or a circulate, 
For if the denominator divide the numerator with ciphers annexed, 
ſo as to leave no remainder, the reſulting decimal is finite, If the 
remaining figure be always the ſame, the reſulting decimal will be 


a repeater. If neither of theſe be the caſe, yet becauſe the diviſor 


is a finite number, the remainder at laſt muſt either be the ſame 


| with the numerator of the vulgar fraction, or the ſame with fome 


preceding remainder, and then a new circle begins ; ; and conſe- 
quently the reſulting decimal will be a circulate. 
Becauſe in circulates, the circle runs on ſometimes to 6 18, 2, 


85 28, 81, 243, &c. places, and becauſe, in decimals of every fort 


the finite part runs ſometimes on to many places, ſuch ' circulates 
or finite parts, may, without any ſenſible error, be limited at five 
or ſix places, and uſed as finites: for five decimal places, divide 


the integer into 100,000 equal, parts, and all the loſs that can be 


occaſioned by ſuch limitation is leſs than one hundred thouſfandth 
part of the integer. And in moſt cafes, the decimal may be l. 
mited at three places, which divide the ten into a thouſand e- 
15 qual parts. 

Circulates, or goite parts, thus limited; are called approxinatt 
decfmals 5 and are. ſometimes marked With + or — annexed, a0. 
cording as the right-hand figure is taken leſs or greater than juſt 
for in limiting the decimal, if you foreſee. that the ſucceeding f 
apt of the quot would be b or 7, or any figure above 5, you le 
ſen the error, by fan, the en Ae ah the e 
OE unity. n 2 5 . 
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decimals. 
Fo 5 his may be done ſeveral \ ways, as follows + J 


. M E. 


th 


d. 9. = B + — ( 
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9 — — - ; * Y 
/ py * 9 4 


Here the fraftion HSE, ; at 
the denominator 4 =2 Xx 2 gives 
a fivite an of two e 5 


944. 


9 . 5 
The e fraclion RE 
and the denominator 80 = 


10X2X2 * 2 gives a fi- 0 
nite decimal of four places. 


. . . 
16 68842 


198 7 


—— —＋37 


* denominatot 


all 5 


220 


ert conliftidg 0 


ks Reduce 165. 6d. to o the ny"; 50 Dd. TOI eee 


| The fradion ee =; and 


be, 4. Recive 188: 44. to oe decimal of a a 


The denominator 1222823 
ves a mixt e pi the finite 
two Places. | . 
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Convert the given Part or parts to a vulgar 
ger, and then reduce the Tu: Kunde to a n | 


— I, Reduge 9 pens 0 the decimal of a willing 


84 


60 | 
60 


© 


Bu. 2. Bede 9 bee to the deine of a pound. 3 5 
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% _ | 95 | 93 | - "1 g * | 
$ Mo re examples, one pound being the integer. 


FR SUSE: Ex. 125 4 FF? £14: * 18 EDT 2 e oy 1115 
F. 19 11 3 . 9989583 
6. 15 6 1A 770418 1 
| 7. 14 4 22888 2. 714583 5 * 
8 | | AT 3 the 7. 10 6 — . : Be ES 7 


Wn; 


HS, 18e e, 


543.3357 2 


. AVOIRDUPOIS WEIGHT. 


De. 1. Reduce 17 Ib. to the decimal of a quarter. 


17 5 £3 | g teh 


\ 


— 


* —— n 


VVV 9 9200 
Here the denominator 28, ä 196 
ing the product of the primm — 
number 7 X 2 * 2, gives a mikkt N 
circulate, the finite part conſiſt. 28 
ing of two places, and the circle of  — _ 
fix figures; for 7)999 _ Wy 1 
and eaves no remainder, „ oo 
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Ex. 2. Reduce 3 QI 5 w. to the decimal of a C. 


— 9 4 1200 00.88 28 71. 28 C. 
$12)g9.0(8839,485714,28 


6.4 


WJ ＋ 


The denominator 112, being 
| the ptoduct of the prime num- 
ber 7 Xx 2 N 2 X 2 X 2, gives a 
mixt circulate; the finite part 
conſiſting of four places, and the tt 
ele of ſix . : 
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More examples, one C. or 112 2 Sie the integer: 4 
„„ CC es 
3. 3 27 es =ahf = d991419642857142 
6:3 14, 
Cite BEL Fee My is 
16 . £ 3 57.14 
14 = * S125 | 
13 = vx =-1160 514285, 
5 1 . 0055803, 571426, 57 "EPR 
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2 Ex. 1, ge p grains y the decimal of 1 oupce. 
Gr. o. . 
ET oy 30) . 
| | | TEL :- 90 
| The denominator 30 8 10 * 3 gives a mixt re · 3 
Penner, the finite Part conkiing of one Pires. | (10) 


a finite decimal & four places, as formerly + 411 $60. 
obſerved. e | —— 


. 
a 


TROY WEIGHT. | 


Ex. 2. Reduce 7 1 13 av. to the decimal of a {pound Troy. 
or. dw. th. 


Fe; W . 1 e 63% 
. . 


The denominster 80 10 X 2 2 2 gives 5 605 


More gert, one + pound Troy being # the integer, 5 


Ex. ox. dw. gr. Ib. 
5 „ 1x "219 243 99982638 | 
7 10 1 

ie T1 1 8.0001736x 


4 WINE. MEASURE. 
8 1. Reduce 3 pints to the decimal of a  glln 


Pre. ite RE op e 375 gil 
The e _ inatar 8 2*2 & 2 TY we 
rem of r . G's giy «fi 1 
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Ex. 2. Reduce 2 5 gallons 7 pints to the decimal of a hogſhead. 
Gall. pts. hhd. : $6)23-0(- en 7 hlids. 
- e 2 f 


0 WS 8 


The denominator 56 x 2X2X2 3 
gives a mixt circulate; the finite part 240 
conſiſting of three places, — the cir= 224 
A „ e 


| More examples, one 22 being the integer. 


Es. Call. Pt. Bhd. 
3. 62 7=:998, 015873,0 
„ 33 SSSI) 


„ LONG MEASURE. 
Es. 1. Reduce 5 inches to the decimal of a foot. 


; STE: 


The Gi I2=2X2 85 gives 2 12 
mixt repeater, as Was 9 ob 1 


0! 8 904156 foot, 5 
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2 5 2, Reduce 1 foot 8 inches to the decimal of a yard. 


: F. ec 3 e 

1 8=77Erp = | 90.80 4 yard, 
. e 95. 
20 A" 5 . e [oY 


The denominator 9 gives a pure repeater, the 0b being a a con-. 
tinued 9 of the numerator. 


More examples, 0 one yard being the integers 


' Ex. F. in. yd. 
* 11897 
* 1 38865 


"By" "4 Reduce 17 7 hours to the decimal K a day. 


H. day. ö 22 2) 708 Gy | 
N „ 
| | | 200 
The denominator 2422 * 2 * 2 3 gives 192 
| B a mixt repeater, the Roots part conſiſting * — 
ö three 1 „ 8 ee 
DO 


Ex. 2. N 1 12 Hours 36 minutes to the decimal of a * 
V 400 ro. 525 day, 


"I 36 bre =HT r CIS 818 5 . 


ü 756 ju ng 8 bs 90 5 — 
The ier 40 10 „ * 2 * 2 gives 2 NEC : 
A finite decimal of three places. n 200 : 

„„ Wo) . 
More examples, « one e d being the integer. 
T wo H. min. day. 


3. 23 59 S ᷓ 999309 
W 45 8.239585 


en . 5 Ar 


Here there are two caſes. | 


1, If the given parts conſiſt of one denomination, in this caſe 
reduce the given parts to a decimal of the next ſuperior denomi- 
nation; again, reduce this decimal to another decimal of the next 
ſuperior denomination ; and proceed in this manner tall you bring 
it to à decimal of the integer require... 
A decimal of a lower denomination is reduced to a decimal of a 
higher, if you divide it by the number of units in the lower which 
makes an unit of the higher. Thus, the decimal of a farthing is 
reduced to the decimal of a penny, by dividing it by 4; and the 
decimal of a penny is reduced to the decimal of a ſhilling, by di- 
viding it by 12; and the decimal of a ſhilling is reduced to the de- 
eimal of a pound, by dividing it by 20. 
Thus, let it be required to reduce gd. to the decimal of a pound 
Sterling. To perform this, I firſt reduce gd. to the decimal of a 
ſhilling, by dividing by 12; and then divide the decimal of a ſhil- 
. r oe oe 0 Od PT 
=D a TY 8 
g9=+*, and 12) 9.0 (.75(.0375=9 
EO ei ps.  - aa 
In dividing by 20, becauſe the firſt di- 60 150 
vidual takes in two decimal places, I ſet 60 140 
| © after the decimal point, the quotient : 
figure 3 being decimal ſeconds. _ (o) 100 
e | 33 he 2 


2. IE the given parts be of different denominations, work by the 
following 5 we na )))) 
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1. Place the numbers that make an unit of their reſpective ſu- 
perior denominations, under one another, as ſo many diviſors ; ſet- 
ting thoſe of the loweſt denomination uppermoſt. 
2. On the right of the diviſors place the ſeveral given parts, as 
ſo many dividends, and the loweſt of the parts uppermoſt. 
3. Annex ciphers to the uppermoſt dividend ; or, rather, ſup- 
Pole ciphers annexed ; then divide, placing the quot on the right 
of the following dividend. Again, divide this mixt number by the 
tollowing diviſor, placing the quot on the right of the ſubſequent 
dividend, Proceed in the ſame manner, till you have divided by 
Fycry diviſor, and the laſt quot is the decimal require. 
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E X AM P 1 IJ. 
| Reduce 148. 9d. 3f. to the decimal of a Pn! 
Here the numbers that make an unit 


of their reſpective e denomina- 4 | 3 
tions, vis. 4, 12, 20, are placed un- — — 
£ der one another, as 'fo many e 4249.75 


and oppoſite to them the given parts l. 
9d. 148. are placed under one another 240 14-8125 
as dividends; and the ſeveral diviſions — 
being finiſhed, the laft quot. 740625 i _ | 740625 L. 
Eee of a pound equal to 148. 9d. 3f. | 
Ihe reaſon of the rules is obvious: for the FO Oi are the com. 
| ponent parts of , the number of farthings in a pound Sterling ; 
and therefore, 1 if we divide by theſe component parts, as in the 2. 
bove example, we ſhall have the ſame decimal as would be obtain- 
| ed by W the given parts to farthings, and then evading by 


: ” Ciphers on the right of any diviſor may be cut off, as in che r 
bove example; or quite omitted, as in the following examples: 
-- ek pong being compenſated 'by the ciphers annexed to the d- 
| viden 

When the quot of any diviſion is a repeater, or r circulate, the 
next diviſion muſt be carried on, not by annexing ciphers, but by 

annexing the repeated figure or — of the * 5 a8 in the ex 

7 55 amples following. TN _ 


TE. EXAMPLE IL ; 
| Reduce 13s. PTY If. to the decimal of a Pound. 


Here, in dividing by 12, the quot 42 
is a mixt repeater; and therefore, — | —— 
in dividing by 20, that is, by 2, af- 14 4.5 
ter the dividend is exhauſted, I an.  — | — 
nex the _ figure 6, and the 20| 18.35416 
quot, or decimal ought, is a mixt re- — . — — 
. 8 4, 0 rpg. 


FE. - x A MP x E III. 
'Rodure 30. 18 lb. to the decimal of 1 3 
| Here, becauſe 28 is a troubleſome di- ; — 
255 viſor, I divide by the component parts 284 
4 and , and the quot is a mixt circulate. 2 ; 


— — 


4 
e 45 5 
In dividing the circulate by 4, after — 
the dividend is exhauſted, inſtead of an 44 3. Gang 75 

nexing ciphers, I annex the figures of the © — 
circle, and the quot, or decimal ſought, _ I -910,714285,7 
comes on another mixt eiroulate. W e 1 


x5 


EXAMPLE Iv. 


 Reduge 39 br. 2ß d. 46 0 5h K of s Ib. Troy. 


4| 16 
| Ee ; * —1 * 
Cope x 6] 4 
Here, a again, inftead of dividing by VV 
24, 1 PO by the ent Pate 4 „ 18% 
an 1 —— — 


25. e 12 10. 9 
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The examples left, in Method 1. hs the bree exerciſe, ma 
be here ns, to be reduced by 0 method. 


METHOD III. 


the ſum of ths decimals t thus found 1 is the decimal . 


EXAMPLE I. 


| Reduce 168, 6d. to the decimal of a 2 
5 5 

168. 2 s 
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825 16 'S;, 


SY EXAMPLE IL 
Reduce 135. 4d. 2f. to the Frugal 1 2 pound, 
"6 Bb © 1. 5 
i 
4d. +25 9606 
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66875 =13 4 2 


EXAMPLE III. 


; Reduce g 0. "9 dw, 8 gr. to the decimal of a Fr Troy. 
| : ; 4 KA bb. 2 . | Wl 
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When the given parts conſiſt of ſeveral denoming tions, we may 
find the decimal to each of theſe denominations eparately ; ; and 0 
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tions, vis. 4, 12, 20, are placed un- 
der one another, as 10 

and oppoſite to them the given parts 3 f. ere 

9d. 145. are placed under one another 2 14-8125 

as dividends; and the ſeveral diviſions Es 


decimal of a pound equal to 148. 9 


| ponent parts of 960, the number of farthings in a pound Sterling; 
and e if we divide by theſe component parts, as in the 2. 
bove example, we ſhall have the ſame decimal as would be obtain- 
ed by reducing the given parts to farthings, and then guiding by 


"hs example z or quite omitted, as in the following examples: 
vidend. 
next diviſion muſt be carried on, not by annexing ciphers, but by 


annexing the repeated BORES | or ads of the circle as in hs er. 
5 9 mga following. | 


Here, i in dividing by 12, the quot e 
is a mixt repeater; and therefore, — — 
in dividing by 20, that is, by 2, af 124.25 
ter the dividend 1s exhauſted, I an- — 
nex the af figure 6, and _ 20 | 18, 3 ov 
quot, or decimal een, is a mixt re. — 
5 W EY IL 1 8 aper. 


Here, Abs 28 is a troubleſome di- + 8 45 
vir, I divide by the component parts 8+ 4 wrt 
4 and 7, and the quot is a mixt circulate. 2 7 7 4p 
7 In dividing the circulate by 4, ates: one — 
: the dividend is exhauſted, inſtead of an 4 3: 3.6 425 mw 
nexing ciphers, I annex the figures of tze 
circle, and the quot, or decimal ſought, = | 910,7 142550 


2 REDUCTION of Part] 


1 X A M P L E I. 
/ Reduce 14 8. 9d. 3f. to the decimal or! a * 


Here the numbers that make an unit 
of their reſpective ef denomina- 4 


many An 5 12 9.75 


being finiſhed, the laſt quot . r N 1 3 $i | <740625 . 


The reaſon of the rules is obvious: 4. the diviſors are the com. 


Ciphers on the right. of any diviſor may be cut of, as in the a. 
fuch omiſſion being compenſated by the r annexed to the di- 


When the quot of any diviſion is a repeater, or r circulate, the 


EXAMPLE IL 
e 185 8. 4 If. to the decimal of a pound. 


3” EXAMPLE III. 
8 30. 18 lb. to the decimal of a 535 


comes our pronthor'g mixt it eirvalnze. FE 


Chap- II. D E c I M A L 8. 85 als 
ESAMPLE Iv. e 
Reduce 10 or dar, $0 7-199 2 eral of » Ih Troy: 


244 


16 
4 
Here, again, inſtead of dividing by —— 
24, 1 divide ** the component Parts 4 2118.8 
and 6. e „ 
. i 12 | 10. 93 


The exumples left, 3 in Method I for the eri exerciſe may 
be here © CLOS, to be reduced by this method. 5 6 15 


METHOD III. 


Ven the given parts conſiſt of ſeverel denoming tions, we may 5 
fad the decimal to each of theſe denominations Sparately 5 and 
the ſum of the een thus found 1 is the Keimel required. 


8 E X AN * 9 EL 
Reduce 16s, 64. to the decimal of a Pound. 
168, = 15 = xx 8 

e ws WP, 

825=16 Wo. e 
WEE EXAMPLE IL 5 
| Reduee 138. 4d. 2f. to the decimal l 2 pound. 

FW 

132. ES 2.65 


4d. = ＋ —_ = 076666" 
21. Se 0 204 


. 
5675 =13 4 2 
EXAMPLE 10. 


| Reduce 902. 19 dw. 8 gr. to the decimal of a 121 Troy. 
tb. th. Troy. | 
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me ſame anſwer may alſo be found by adding the vulgar frac. 

tions, and then [FENCE 15 vulgar fraction of their ſum to a de. 
cimal. 7 

Thus, in Ex. I. we may , 29 8 ＋ ITS 5 t 96s 220 81858 


48 5 =46 ai ene 


METHOD IW. 


©” The decimal of given parts may frequently be known by in. 
8 ſpection, without any operation: for becauſe æ . 25, 4 . 5, 42 
75, 72, 12 · f. . 25 Fe > . 2, Ofc, it follows, that if 
_ the given parts be Abe to 4, 2, 2, c. of the 1 tears the corre- 
ſpondent decimal will be .25, So I 6; Wc 
Thus, 3 inches S 4 foot, . 25; and 6 inches 22 . 8.83 
and inches =+ foot, =. 755 and 4 inches = 7 foot = S 33 and 8 
inches S 4 foot, 1 Oe 5 ; 
In like - manner, 48. = 4 * = 25 and 65. 3 33 ond 
138, 4d, L. 2. 
But the decimal . to any number of ſhillings, pence, 
and farthings, may be readily found by e to thres Rae, 
in the following manner, 72. 
_- Half the greateſt even number of ſhillings gives the figure 
for the place of primes; the number of farthings in the given 
_ pence and farthings, increaſed by unity, when their ſum amounts 
to 24, or upwards, generally affords two figures more for ſeconds 
and thirds. but if the number of farthings in the given pence and 
farthings amount only to a ſingle digit, that digit goes to the place 
of thirds, and o fills the place of ſeconds. Here obſerve, if the 
given number of . be 060, the TORE of ſeconds muſt be in- 
; creaſed by * | 


EXAMPLES. 


5 Es. „ d. * © PS 

5 14. 10 6 3 8 526 5 
5 EMT 8 8 
3. 19 7 3=-982 
„ 
FV 
N 5 . LO is 85 


In Example 155 the half of! 108. gives 5 oe primes ; 3 1 64 46. 
make 27 farthings; which ting to 24, I increaſe by unity, 
and have 28 for ſeconds and thirds. 
In Example 2. the half of 14s. gives 7 be primes, 5 1 d. If. 
make 5 farthings; which being a ſingle digit, 1s Fm many thirds, 
and I wut o in the ö of ſeconds. 72 


- 


cup Hl. D. Rc 1 4 L. 18. N 


In Example 3. the half of 19 s. gives ꝙ for primes, and 7 d. 3. f. 
make 31 farthings; which amounting to 24, I increaſe by unity, 
and have 323 but 19 8. being an odd number, I increaſe the place 
of ſeconds by 5, and ſo have 82 for ſeconds and thirdds. 


b In Example 4. the half of 178. gives 8 for primes, ay 1 


— 


1 
4 
4. 
8 
1 
3 
9 
N 
8 
4 
ww 
'4 
8 
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4 
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makes 24 farthings; which, increaſed by unity, is 25; and becauſe 
17 8. is an odd number, I increafe the place of ſeconds by 5, and 
ſo have 75 for ſeconds and thirds, N 


A decimal of three places is exact enough in moſt computations; 
ws if the complete decimal be required, it may be found as fol- 
LLL q md ly i Fe en int anier 
Take half the number of farthings in the pence and farthings, 
annex ciphers, or rather ſuppoſe. ciphers annexed ; divide by 12 
till o remain, or till the figure in the quot repeat; and the quot 
annexed to the three figures formerly found is the decimal com- 
plete. The former ſix examples completed in this manner, follow. 
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SO, 10 6 3. 528125 
2. 1% 1 18.208; 5 
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In Ex. 1. rejecting the 6 d. the half of tlie farthings is 1. 5, and 
12)1.5(125 3 and this quot annexed to 528 completes the decimal, 


which is finite, there being no remainder.  - 


In Ex. 2. the half of the farthings in 1 d. 1 f. is 2. 5, and 
12)2. (2083; which quot, annexed to 705, completes the decimal, 


In g 


being a mixt repeater, 


_ rejecting ſixpence if there be one; to the half number of farthings _ = 
; a ku 
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In Example 5. the half of 1 s. gives o for primes; and 1 s. be- 1 
ing an odd number, gives 5 for ſeconds; and as there are no pence pw 
or farthings, there can be no thifds. sk OH, i 

In Example 6. -NO ſhillings gives O for primes, and 2 = I f. make | | | WY 

9 farthings; which, being a ſingle digit, goes to the place of thirds, f 15 [ 

and o falls the place of 2econdse oli ment ! 1 

The reaſon of increaſing the number of farthings by unity, when 4 
their ſum amounts to 24, or upwards, is obvious: for a pound in 4M 
fartflings is 960, and in thouſandth parts is 1000; conſequently, *. Wt 
500 2480, and 50=48, and 25 24. If therefore to every 24 Wl)! 
farthings unity be added, we change the farthings, or 960 parts, 00 
into looodth parts. V 49 

Ihe reaſon of adding 5 to the place of ſeconds for every odd TW 
ſhilling is alſo evident: for 1s. =; L. r =.05 | 1 þ 
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remaining three examples give finite decimals. | 


very 6 d. becauſe the farthings in 6 d. was converted to thoufandth, 
parts, by adding unity When tlie firſt three figures of the decimal 
were found: but the farthings in the other pence and farthings, 


may be completed by ſaying, As 24 to r, ſo the number of gi. 
ven farthings to the additional part; or, As 12 to 1, ſo half the 
number of farthings to the additional part; that'is} we divide half 


figures firſt found, completes the decimal. 
the manner following. 


leſs than 25; or multiply by 4, their exceſs, above 25, or above 
Fo, or above 75; to the product add 1 for every 24 it contains; 
and you will have two places more to the decimal,” If the fourth 

and fifth figures thus found be ill imperfekt, proceed; in like | 


adding 1 for every 24 it contains, and you will gain two places 


JJ... TS TI er T7 
Thus, in Ex. 1. the exceſs of 28 above 25 is 3, and 3 X* 4=12, 
the two ſubſequent figures of the decimal. But the decimal 15 
Mill imperfect: for all decimals of this fort arè imperfect, except 
when the laſt two figures are 25, or 50, or 75, or when the deci- 
mal terminates in a repeating figure. Accordingly I proceed to 
find other two figures, ſaying, 12 * 4 2 48, and 48 +2=50, 


fect, I ſay, 20 * 42 80, and 80 ＋43 = 83. 80 the decimal re- 
In Ex. 3. the exceſs of 82 above 75 is 7, and * 4 = 28, and 
25 1820. Again, 29 — 2 84, and 480 416. 


„12, n0d 12 X4= 46, e ee 3 
Ihe reaſon of the rule now aſſigned will appear by conſidering, 
that if 6 d. or 24 farthings, require the addition of an unit, to 
4 complete the decumal, every ſingle farthin Will require the addi- 
tion of zx of an unit; but 2 2.0418. if zerefgre, the 1 
fect decimal for the farthings be multiplied by .0416,. the pour 
will be the additional .part. Thus, .oo1, the expreſſion for one 


22 REDUCTION of Tal. 

In Ex. 4 rejefting 6 d. chere remuins 1 d. 3 f. the half of 
which in farthings is 3.5, and 12). (2918; which quot, annexed 
to 982, completes the decimal, being another mixt repeater. The 


The reaſon of the above operation is obvious. For we reje& e. 
being carried to the quot without any correction, are defective, and 


tlie number of farthings by 12, and the quot ahnexed to the three 
The decimals of perice and farthings may alſo be completed in 
Multiply by 4 the figures in the place of ſeconds and thirds, i 


manner, to multiply them, or their exceſſes, by 4; to the produtt 


more to the decimal; which will now either be finite, or will ter. 


which completes the decimal V 
In Ex. 2. I ſay, og * 4 = 20; but the decimal being ſtil] imper- 


In Ex. 6. I ſay, 9&4 = 36, and 36 K 12 3). Again, 37 — 25 


1 
G * 
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therefgre, the 1mper- 


farthing, multiplied by. O4 16, gives .0000416 for the additional 
8 n po oe 
F 001 
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ese as 


001 | 2 2 | 7 


And . O0 1041 is the decimal of x farthing complete. 
But. O4 1g being a troubleſome multiplier, it is better to uſe the 
multiplier. o and as à twenty- fifth part is leſs than a twen- 
ty-fourth part, by 1 in 24, it is plain, that if you multiply by. o4, 
or ſimply by 4, adding 1 for every 24 in the product, and annex 
the product thus increaſed to the imperfecł expreſſion for the far- 
things, you will have the ſame decimal as if you had multiplied by 
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0416. . e Ok To - 1 
The decimal for the parts of coin, weights, and meaſures, may 
eaſily and expeditiouſly be obtained; from the following tables, 
conſtructed for that purpoſe : in uſing of which, take the decimals 7 
for the ſeveral given parts; add them, as taught in Addition of 
| Decimals, and their ſum is the decimal required 
e EXAMPLE Il. 
Required the decimal of a pound, for 158. 752d. 5 
7d. . 2919666 
5 xd. . 036458 5 7 
As. . 78281250 I. 
e 
f one C. for 2 Q. 12 Ib. 902. 
„ een, "_ 
9. r ,00502232, 14285 /ũ / 0 


Required the decimal o 


| a A2 61216517,857142, C. 
, SW ne ls. 
Required the decimal'of a 1b. Troy, for IO 02. 7 dw. Igr. 

dw. = 0291 5 | 
d 00017367 | 


„% r 
The decimals in the tables are given complete, to anſwer ſuch 
Purpoles as may require accuracy; but the practitioner may limit 


them to fo ; hve 1 ar number of n OY 
The tables f 1 ſix, or any number of places, as he ſees cauſe. 
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To teduce the remainder of 2 diyifion to a Gerimal.., bÞ 


R U l. K. 
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minator of a Mulgar fraction, after placing the decimal point on 


the right of th integral part of the 
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To reduce a decimal to value. Sabah; 


R U l. k. 


Multiply che given decimal by the Amber df: parts o« the next 

| inferior denomination contained in an unit of the integer; and 

from the product point off fo many figures to the right hand a; 

there are places in the given looked, the left hand of the 
point are parts, and on the right a decimal of one of theſe parts; 
which decimal muſt be reduced in the ſame manner to the next 
inferior denomination, and from that to the next; and ſo on to the 
loweſt; the ſeveral figures on the left of the points are parts; and 

it there be ſtill ſome figure or figures on "ww 919. af ww are a de. 
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This 8 is he 3 of Problem II. Method II. and 
the one operation ſerves as a proof of the other. The reaſon of 
pointing the product, as the rule directs, is plain. For, in Ex. 1. 
as 1000: 875 :: 20: 17; that is, as the decimal denominator to 
the decimal numerator, lo the vulgar denominator t to the vulgar 
numerator. 

In Ex. 1. and 3. the full value of the decimal. comes out in 
parts, the decima being quite exhauſted; but in Ex. 2. beſides 
the parts, there is a decimal of a farthing, vi. . 336 f.; and in 


Ex. 4. beſides the N we have a deins of a srain, v1. . 2512 
. | | NS. 
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MORE EXAMPLES. 
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6 43569 C. =1Q. 20 lb. 12. 49 0 Pork meg 
91112 lb. Troy = 1007. 18 dw. 16.0512 er. 
95 yard = 2 feet 10. 2 inches. 
Eh? e acre = 2 roods 39 F. 16-96 ells Scots. 
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If hs given -decimal be a repeater, pure or mixt, in order to 
obtain the complete value, carry at 9 on the right hand; and if 
the multiplier have a cipher on the right, inſtead of annexing the 
cipher, annex the. right-hand figure of the product. If the multi- 


mu repeat, work: as ha: ct in nn gr of pouring deci- 
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** part of the circulate as an approximate, and ing the value 
| nearly by the general rule explained above. 


: inſpeQon, i in the ing manner. 


the figure in the place of ſeconds be 5, or exceed 5, reckon 1 ſhil- 
ling more; and rejecting 5 in the ſecond place, t a figures in the 
ſecond and dn pert are 9 01 many e 1 I for eve- 
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1 the. 85 1 ba A cirduiew, 18 0 otiin the value 
accurate y, we mg # work ng aught | in Ce een 
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But fuch 0 dermtuns — 1 tel, it is more "_ to 


The decimal fefa a pound Sterling may be” reduced | to value by 
Double the figure in the place of p primes "s Killings: z * if 


EX 


: 3 6 et 35 1 . | | | . \ ; 
D E 45 I'M AL S. 2. 
5 ; 4 : a , , k 6 — "10 : 


n EXAMPLES. 


2 „ * | 
e . i = 14 4 2 
8. 759 S215 2 1 
„ nee; 
8571-0 .. 23 7:2: 9 
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12 Examp pls 1. the figure ) doubled gives 148.3 che 690 flo. 
lag __ 125 are farthings, equal to 4 d. 21. 

In Example 2. the figure 7 doubled gives 14. and in dhe I | 
place of ſeconds; gives 1 ſhilling 1 more, by all 1 IN ; and ocher hs "= "if 
figure 9 is farthings, vis. 2d. f. * 

In Example 3. the figure 8 in the plate of pritnes, nod 5 in. the 
place of ſeconds give 178. he the een e 44, abating * bo 7k . 
are farthings, vix. rod. 335. 

In Examples 4. and 5. the plape of thirds ith be ſuppoſed to 
be filled with a cipher; and fle, in Ex. 4. we have 20 1. Id.; = 
and in Ex. g. we have 3of. — 1 f ) d. 1 f. # 

In Example 6. the place of primes affords; 90 alla ; but we 
have 18. 3 the 3 of ſeconfls.: 1 RE 

In Examples 7. and 8. the figures to the Hoke of che place of 
thirds, are rejeted;. as being in value leſs than a farthing, OY 
When the figures in the ſecond and third place to be converted 
into farthings are 25, the anſwer; by inſpection, comes out exact, 
viz. 24 f. or 6d; but in All other caſes, the anſwer, by inſpecs 
tion, is too great, no allowance or correction being made till the 
convertible number amount to 2, and afford a deduction of 1 far- 
thing complete. Hence, by i Pecköon, we have frequently 1 far- 
thing more than by the common method; but the two methods 
will agree, or give the ſaine anſwer, if, from the figures to be 
turned into farthings, we ſubtract their 25th part, rn * | 
remainder; farthings and decimal parts of a farthing. 

Thus, 548 Leu. 4d. 2f. by inſpection; but by the com- 
mon method, and inspection corcoied, — e comes ane = 
RY lets, 295 lows. . | 
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8 REDUCTION of Tot l. 


Common method. _ 1 correBled. 
„ that is, 0880 72 he, 
$0 UTE | WAY 

9 1 1 . 
5. 14. 360 | 1,250 50 and 18 
1 ee EW Ip 13 1308 
1 1.28. 5 A 1 4 1.28 


T6 conotade,” jatead) of Goiding by: 25, we may multiply by 
og; and then the exact value of any decimal al 2 n Reer 
max be found as follows:; 

From the primes and ſeconds ſet off the Cline; J multiply the 
. by 4, ſetting the product two plaees to the right; ſub- 
act the product from the firſt: remainder; and from che ſecond 
remainder point off ſo many places to: the right as there are figures 
in the firſt remainder. The number on the left of the point is far. 
„ And the GEE 10 on the night are 2 decimal of 0 ee 
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| Example 55 3 — N . + 1 5 5 Rani 2 "a 0eY 
2, _— 1 5 14 4 1.28 $32 8 1. = 5 4 2 5 
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5 — — 2 5 of 11 1 0 


. Rem. ue 18 


I Rem. 1 


Pac e es ur x4 


194 10 © rnd Fen 1 n 


2. Rem. 18.336 39 4 


ee 


2. Rem. | 17 28 
1 The vales & a l 18 18 readily found. from th 
following tables, calculated for that purpoſeee. 

The tables are conſtructed by finding the: value of ty in the =. 
2 of primes, ſeconds, thirds, fourths, &c.; that is, by finding 
the value of . 1, of . or, of . 001, Sor, Gee. and placing theſe v3- 
lues under the top-figures 1, 2 3, 4, Cc. Theftvalues of 2 in 
the place of primes, ſeconds, mo "eg. are found by. doubling 
the values of unity already found; the values of 3 are found by 
adding the values of 2 to the values of I ;-the values ↄf 4 are found 
by adding the values of 3 to the values of 1; and in Uke manner 
are found the values of the other digits. 

In uſing the tables, take the value of the eure in "he place of 
pints from under the top- figure. Ig take the value of the figure i 
the place of ſeconds from under the top-figure 2, Sc. | The ſum 
of theſe values is the total value of the given decimal. 
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Total value 1 5 35 
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The ade of the firſt Hd 1 Bause of the given decimal 
may generally with eaſe be taken out at once: "thus," 1 5 ; 


. d. ＋ 
77 = 155 he 3.2 
5 151. 0.8 


roa value 1 15 2 
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„ root ie i oi eur 

29 =15 9-24 | es 5 


11 185 9 . f 
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Total value | 1 5 10 Ex . 


If the given FIT) confviſt of more hes chan "oo are top- 
figures in the table, in this caſe the values under the top-figure 5 
are found by moving the decimal points under the top-figure 4, 
one place more to the left4- and the values under the top- figure 6 


are found by moving the rn FR a 4 two 9 more . 
BA the left, Ke. E . | 


2 X * M P E E 1 
Required the value of 634 37 $1 *. Sterling. 
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| 88825 — 2 99 * 


Total value 12 * 1. 000 85 ve, 2 Te 
7 WY - Is. 


1 RED uct t ON ef Path 


If the given decimal he a repeater, pure or mixt, take ſucceſſiy, | 
| values of the repeating figure, till the columns of the decimals be} 
gin to reiterate z that is, till the column/of primes be reiterated ij 
the column of ſeconds, of till the column of ſeconds be reiterate} 
in the column of thirds, &c. Begin the addition at the column on 
the left of the firſt reiteration; in adding this column carry at g, 
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and you have the value complet. 
T. 
Required the value of g l. Sterling. 


So 


| Ld 


„ Value 6 8 0.0, complere. 

In the above example, I take ſucteſſive values of the repeating 

| figure 3, till IJ perceive that the column of primes is reiterated in | 
the column of ſeconds; then I add the column of primes, as being 
the column on the left of the firſt reiteration ; 1 at 9, and 
find the complete value of the given decimal to be 6s. 8d. The 
columns on the right of the primes are rejected, as bezng, when 
completed by aſſuming more ſucceſſive values of 3, ſo many put 
repetitions of the column of primes. ed OR 
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Value 5 2.028 complete. 
2. AVvOIRDUTrOISWEI SHT. 
When the given decimal is a circulate, as often happens in A- 
voirdupois weight, wool-weight, wine and beer mealure, long 
| meaſure of one pole the integer, ſuperficial and ſolid meaſure, 4 
circle, and time; in this caſe, the exact value of the given decimal 
. Ine / bo It q 12 & pic; yrs rg94 25 + . 
y completing the circles of the ſeparate values of 


"y 17 its 
may be found r $7 5446: 53-4 (05. 76 as 2 * $Y* ++ - F 
ute the circle of the , Bhap decimal, and 
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| the figures that conflit en de | 

| adding as directed in addition of circulates. Here obſerve, that 
the ſaid circles may always be completed from the decimals under 

the top-figure that denotes the number of places in the circle of 
the given decimal, or from the decimals. under any top- figure that 

is higher than it, and frequently by a fimple reiteration of the fi- 
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F R O B. V. „ ke 
70 reduce 2 — to its primitive 2225 fraction. 


1 8 W.40 
When the given decimal is bite. 


R U I. E. 


Divide both numerator and denominator of the given decimal 


by their greateſt 8 e the quot 1 the vulgar fraftion 
required. 5 


Thus, angel reren gg | 
Greateſt common meplure wh 


And Ae. . 


oe inflead of dividing by the RET common 8 you 


may divide by 2, 5, 10, or by any number that will divide both 
- numerator and denominator without a remainder, continuing the 


JN till the 000 be requeed to its loweſt terms. 


. 

This, ba erbten. Far adac. 
i 

Wben the given decimal 52a Pure repeteer; Or a pure cireulae 


VL EK 


Mike the ropeating 6 ure, or the figures of the . the uu. 
merator of the vulgar fraction; the denominator is 9 for the te- 


peating figure, or 9 for every figure of the circle; and then, i 
occaſion require, reduce this fraction to its loweſt terms. : FI 


Thus, 3Z={=$, and d .þ=53=3, and 12 . N In 
"Ons a, and 714295 —214238 $=4. 


Ci 7 11. 
When the given decimgl is a mixt repeater, or A mixt + circulate 


A.0 LE 


From hs; mixt 1 at or mixt eirculats, ſubtract the finite 
part, and the remainder is the numerator of the vulgar fraction! 
dhe denominator i is 9 for ww OE We or 9 for every fgur 


A ” " 2 A 


1 Deu. I 8. „ 


jr the dievls; with ns many eiphers annexed a8 there are rt in 
the finite part. 


Tr.. 5 
Again, 0,45, = Ar, and 3,18, = 0 — *. ; and 
03, 71428, RT = TT. EI ba. 


333634 will be equal to the given circulate. Again, reduce this 
mixt number to an improper fraction, ui. multiply the i integer 3 


tor, as directed in reduction of vulgar fractions. 


| Multiply the integer 3 into 999999 by 3000000 
the method of multiplying any number bb 3 
9, 99, 999, Cc. taught in multiplication | . ' —<—— - 
of integers, and to the product add the 2999997 
numerator, and the ſum ſhall be the nu- $72428 | 
merator of the improper fraction, as in the — 


Now it is evident, chat the e nume. 5 
rator will be found, if, in the upper line, 305 4 e 


inſtead of the ſix ci Viet I place the figures LE 3. 
- = _ and 5 om them ſubtract 3, the "3571925 15 


webe, en, 


Practice, I ſhall here fubjoin ſome more examples. 


Ex. 1. Reduce © I to vul- | 
bar fraction. 435 4 d ' | 4; gar traction. 8 
ogg x 0 
„ * dy. 
. Num. $25 
„„ dd 
en. 900 Den. goo 


Thus, « 24 re and . 16 211 =. and 033 = % = 


The reaſon of the ET: may be ſhewn 7 Ig : 8 the finite 
part of the laſt example an integer, and then the mixt number 


by the denominator 9958555 and to the product add the numera- 


margin. arg 5742s 3 vum. 5 


To the numerator thus fond. 1 8 is 999999 ; aid | 

ſo the vulgar fraction is irn But we eſteemed 3 an integer; 
whereas, in fact, it is +35; and ſo our vulgar fraction will be a 

| hundred times greater than it ought to be. To correct this error, 

| we muſt multiply the denominator by 100, which is done by an- 

nexing two ciphers to it; and the true fraction comes out to be | 


Becauſe this rule is of great importance, and will 5 occur in 


| Ex. 2. Reduce 655 to a a vul- 


2 


n 
. te * 
2 4 9 N 


5 
ec * 

Ft 
; 

* 

4 * 

* 
7 
> . 
BY x 
4 
; A 
. 
2 

* 

\ 

| 
3 

1 
Pl 
. <4 

4 

_£©-18 

* . 
pn 
4+ 
4 £ 
+ 2 
"= 
by 
bo 

4 
© 4G. 

* 
"2 
TY 
I 
1 

F 

91 

. 4 

LY 
> © 
"tr 

8 
© 1 
5 
a 
"4 * 

7 

, FI 
: * 
0 7 
1 
* 
4 1 6] 04 . 
. 8 
be v3 
{ 1 
: . & 

q * 
=o, 
9 

q 5 
©} g 

* 4 
1 8 
4 $ 

4 

4 0 
1% 7H 

. oy 

I 
: T5 * F 
40 
gb. D 
wer 
I. k 
18 
8 

1 
o 3 
} 

2 
+ 
= 
A. 
Y - 
. a 
1 
1 
* 4 
ot 1 y 
2 2 * 
. 
FN 
2 

p . 
8 

7 
| 
: 
3 

Fo 
_=_ 1 
$4 


VE 
. - IIS n 
DE 
. r 4 


* 


266 REDUCTION of 4 


. 5 — 5 . $53, 9 I 
V 
Num. x53845 VNium. 538773) 
Den. 9999990 5 5 1 ben. 99999900 N 


In this manner too, may any mixt ME conſiſting bf an inte. | 
ger with a repeater or circulate, be reduced to an improper vulgar 
fraction; but no ciphers are to be annexed to the denominator tor 
the dgures of the Wanne 7 ; 


Ex. 1. Reduce 8 3 to an im- DO 3. Rakion 6 5. — to an 


proper vulgar fraction. ora 22 improper 65.9, fraction. 
Nam 7 Num. 8 PR 
ni oe =Y =. | S658. 
Den. 9 Fl Oe BS Den. 999 5 


* 5s 2. 1 4. wa to an im- EA 4. Bee 8. 32, 100 57 


proper vulgar fraction. | 0 an improper vulgar fraction. 
WD; - F OR 
1 2 um | 37S _ 3 | | Nun. ee, 26 4 
Den. 1 1 DT Ps: Dea. 99999999 


eee deals. being 1 cannot be exadlly re- 

: "duced back to the vulgar fractions from which they reſulted. But 
if the approximate be completed by annexing to it a vulgar frac- 
tion, whereof the remainder of the diviſion is the numerator, aud 
the diviſor the denominator, you ſhall have a mixt number, which 
you may reduce to an improper vulgar fraction; then to the deno- 
minator annex as many ciphers as there are Ggures 1 in the appro- 
kximate; and this fraction reduced to its loweſt e will be the 

primitive voor fraction required. 


5 r R G R VI. 


0 To reduce unlike circles to others that are  fimilar and conter 
minous. 


Similar or like circles are fuch as aan of an n equal 3 of 
5 places. Na ER 
Thus 


een, De n Ae 2567 


| places each. But . 63, and . 148, are unlike; the former conſiſt- 
ing of two, and the latter of three places. 
Conterminous circles are ſuch as begin and end at the ſame di- 
ſtance from the decimal point. VFC 
Thus, . 153846, and. 384615, are conterminous; becauſe they 
both begin at the place of primes, and have an equal number of 


cauſe they both begin at the place of ſeconds, and have the ſame 


former beginning at the place of primes, and the latter at the 


not be conterminous, unleſs they be at the ſame time ſimilar. 
Unlike circles are reduced to ſimilar ones by the following 


Find the leaſt multiple of the numbers denoting the number of 
places in the ſeveral given circles, and extend each of the given 
circles to as many places as there are units in the leaſt multiple. 


Thus, to reduce the unlike circles .63, and 


and 3, the number of places in the given cir- 
JJ 8 
| Again, to reduce . 72, and . 02439), 


to ſimilar circles, I extend each of them 2, | = 527212127 2, 


multiple of 2 and 5, the number of. 


places in the given circle. „ „ 5 
In a circle, any one of the circulating figures may be made the 


if one or more figures on the left be ſet aſide for the finite part; 


2.57, 142857; and thus, 36, 2 363,63. | 
That the yalue is not changed, may be thus demo 


,, = N =. 


ſtrated. 


the following F Py 

Set aſide, by a comma on the left, as many figures as there are 

ves in the longeſt finite part, and then prolong the ſeveral cir- 
les to as many places as will make them fumilar, 1 


Thus, | 27, and .o, are ſimilar circles, as conſiſting of two 


places. And .0,714285, and .7,857142, are conterminous; be- 
number of places. But . 81, and .1,36, are not conterminous; the 


place of ſeconds, Again, . 53, and . 481, are not conterminous, 
| becauſe they have not the ſame number of places; for circles can- 


148, to ſimilar ones, I extend both circles to % =030303; -- 
fix places, becauſe 6 is the leaſt multiple of 2 . 148, . 148148, 


to ten places, becauſe 10 is the leaſt .02439, =.0243902439, 


W ff of the circle, Thus 7.592 may be expreſſed thus, 7.5, 925, 
| or thus, 7.59,259, 3 and that without changing its value: conſe- 
| quently a pure circulate may put on the form of a mixt circulate, 


thus, .92, 2. , 27, where .7 is the finite part ; and thus, . 57, 1428, 


Hence two or more given circles may be made conterminous, by 
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econterminous. 80 n 


each of the other two for finite 
parts, and then, to render them _ 
Tr, 1 extend the * of * circles to ſix pews 


in the 9 of the Wen decimals. 


=_ _. ADDITION of "Burl 
Ex. I. To make 54.63 , and 9,148, 34,6 1 = . 4,6363 


2 91,48 
Here, becauſe 54, the lon; veſt finite ? * 4 140 


puart, conſiſts of two places, 1 der aſide . 91, in the ber circulate 
for a finite part, and then I 8 both circles to fix Places 


which renders them ſimilar. 
Ex. 2. To make the three circles. 17,8 57243 n 


in the margin conterminous. +592, S 59,2592 


Here, becauſe the firſt circulate. IS. SAS 


bas a finite part of two places, I ſet” 
off two figures on the left 


then I prong each circle to ſix places, Which renders them f. 
milar. 


from each of the ther two circles, and 


FNr. 3. "T0 ane the ies following circles conterminous 
Here, becauſe the firſt circu- 


inte bas © faite part of three eg , S guss 


places, I ſet off three figures in r » . $+357,14285), 
2 52 2.363635 


"0 H A r. in 
ADDITION oF DECIMALS. 


ee I. Place the given Kette > that the points may fut 


ba direaly under each other, and conſequently tenths under tenths, 
hundredths under hundredths, @'c. ; then, if the given decimalz be 
all finite or approximate, add them as integers, inſerting the dec 
mal point directly under the column of points. The figures on 


the left of the point are integers, and thoſe on the right are a deci 
mat of the integer, conſiſting of as many plnoes a8 md are » figure 


| The operation is the fa here as in Tre 5 = off 


of vulgar fractions; for a cipher on the right of 895 2 89) 
na decimal does noe” change its value: if, there- .s = © 
fore, ciphers be annexed, fo as to give « every de- 625 2 625 


cimal the ſame number of places, as is done in 725 = — 55 
the margin, they will by this means be reduced — — 


to a common denominator, « vi. looo. 55 3˙9 5 31 


\ 


DECINALS. 269 


Oe _ 

. 4. . 
42 17 5 — mr _ 
8 8 7r= ber 
23 5 6 = 12.275 
28 14 6 = 28.725 


oo 


: | 7 10 6 S 7.525 
— | 9916 e 
27418 = = 274-7375 | 5 


Vote, If che decimals to be added are of Aferent ee 2 
ficſt reduce them to one denomination, and then add. The realon | 
, becauſe like things only can be added or ſubtracted. 


bk 


Ex. What is the ſum of 7251 and 6258. 
Here I may either reduce the decimal of a Rilling to that of a 
pound, or I may reduce the decimal of a pound to that of a ſhil. 


in 
Fin x reduce the decimal of a killing to that of 4 pound, by re- 
duo aſcending, via. divide by 20, as follows: 


. 
. 20)62500(,03225 | 
725 1 


Sum, 75625 15 oY 


| Secondly: reduee the decimal of a pound to that of a ſhillin "I 
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obſerve to increaſe: the figure at which you break off by an unit, if 
the rejected figure on the right exceed 5. And in adding ſuch ap. 

proximates, omit the right-hand figure of the ſum, as uncertain, 

but take in the carriage. Follows an example at large, andthe 
lame contract... — 
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give every repeater the ſame number of places, and one place mort 
than the longeſt finite; and for every nine in the right-hand co- 
- Jlumn carry 1, or to its ſum add 1 for every nine, and then carry 
ten „ • „„ 
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Es. 1. 8 4 9 Ex. 2. 5 
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The ſums, differences, and products of interminate decimals are 
always interminate, unleſs they end in a cipher, as in Ex. 2. 
From Ex. 3. it appears, that addition may ſometimes, by the 
means of repeating decimals, be performed with more eaſe and 
fewer figures, than by finite numbers. he 


p os W * 


A repeating digit is the numerator of a vulgar fraction, whoſe 
denominator is 9 and hence, in adding a column of repeating di- 
gits, every 9 of the ſum is &, or an unit, to be carried; and what 
is over a juſt number of nines is ſo many ninth parte. 
Or, if to the ſum of a column of repeating digits, 1 for every 9 
contained in it be added, we then carry 1 for every ten; but what 
is over a juſt number of tens will ſtill continue to be ninth parts. 
If in any example the repeating figures happen all to be reitera - 
ted, the carriage from the right-hand column adjuſts the column 
on the left, or makes every ten of them equal to an unit of the 
next ſuperior column, &c. Thus, if we imagine a column of the 
repeating figures reiterated on the right of any example, the car- 
riage from it would adjuſt the right-hand column of the example. 
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Rur III. When all or any of the given decimals are circulates, 
make all the circles conterminous, find the number of tens to be 
carried from the left-hand column of the cireles, add this carriage 
to the right-hand column, and proceed as in addition of integers. _ 
If repeaters be mixed with the circulates, give the repeaters the 
form o& circulates, by extending the repeating figures till they be- 
come conterminous with the other circles; as in Ex. 2 and 4. 
If finite decimals are joined with the circulates, extend the finite 
| parts of all the circulates to as many places as there are figures in- 
the longeſt finite; as in Ex. 4 . © 
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. , 3 45445, 
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In order to find the carriage from the left-hand column of the 
eireles, I add the column next to it on the right, ſaying, 7+ 5+. 
j+2=19; from which I carry 1, and ſay, 1+ 3 +4 +8 +4 
=203 from which I carry 2, and go on to add the right-hand 
column of the circle, ſaying, the carriage 2+5 +2 +1=10; 

: Ihe down o, and carry 1, and proceed with the reſt as in inte- 
The adding the carriage from the left-hand column of the circles | 
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fame circles to be repeated upon the right of our examplés, it is 


of the new ſet would naturally fall into the right-hand columy of 


be added; without minding any carriage from the left hand co- 


5 wards the right, we divide by 1000000, inſtead of dividing. by 
999999; which gives indeed the fame quot, but makes the re- 
mainder too ſmall. E "SY 


difference betwixt the true and falſe remainder, is evident; for the 

- quotient figure 2, multiplied into the two diviſors 1000000 and 
999999, gives two products, whoſe difference is 2; and conſe- 
_ quently, if the greateſt product, viz. 2 x 1600000 = 2000000, be 
fubtracted from the dividend, the reſult will want 2 of the true 
. remainder. To prevent ſuch errors, and to. put the work on a 

ſure footing, find the 8 from the left-hand column of the 


excreſcent figure on the left of the decimal point, 3703/0, 
we ſhall have the full ſum of the circles, botng „„ 

as to the integral and fractional part, as in the 2.110628, 
——!! ↄ ̃ Oh LI 4 ot STR TOTES | 


Pure repeaters, being the numerators of vulgar fractions, whole 

| denominator is 9 as often taken as the digit is repeated, may be 
added in the ſame manner as circles. But in examples clear o 
_ circulates, the method preſcribed in Rule II. is preferable. 


55  ABDi#1i0x8. ks 
to the eclumn on the tight hand, ariſes from the fltt of gumben; 
for as the circles repeat infinitely, if we flippoſe à new ſet of the 

ain, that in adding them the carriage ffom the Teft-hand column 


4 4 


The operation here is the ſame as in addition of vulgar frac. 
tions; for every cirele is the numerator of a vulgar fraction, whoſe = 
common denominator is 999999 z and if the circles or numerator 
mn, the ſum will be 2110628, 1 15 
And 995999) r 10628(2339539 8 
e 
110636 


But, by pointing off from the ſum of the circles fix figures to- 


. Now, that the catriage-figure from the left-hand column of the | 
cireles, is the integral part of the quot, and at the ſame time the 
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circles, add this carriage to the right-hand column, divide the ſum 
by 1000000, and you will have a true quot, and a true remainder, | 
The learner may look back to diviſion of integers, where the me- 
thod of dividing by 99,599, Nc. is explained, — 
Hence it follows, that if we add the cir- 428571, 
cles as they ſtand, without minding any ear- 85/142, 
riage from the left, and to the ſum add the - 4454545, 
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Chap. Wu. 


In 4 8 PET oy and. Pure repeater 
by the method no 
er hap] en . e fractional part 
of the ſum will be a ſeries of nines, as in 


margin: and in this .caſe, the nume- 


ator of the fraction being the ſame with 
the denominator, its value will be unity - 


and accordingly t muſt be added to the * 5 
integral part. But in adding pure re- 
peaters by the method in Rule II. this 


cannot happen. 


By way of proof, 1 wall tere add all the BEE fraftions i in 
Example I. and reduce their ſum to a mixt e 


the diviſion to a decimal. 
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| The fette of making the eireles conterminous is, becauſe, by 
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lere 1 give the repeaters the form of circulates, und, by extending 
the repeating figure, I ge their circles conterminous with the 


other circles. 
That repeaters reduced to "hs form of. circulates retain their 


former value, y be thus demonſtrated. 
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Here I extend the Goite parts t all the circulates bd repeater : 


to three places, becauſe 875, the longeſt finite, conſiſts of three 
places; and by this means the circles, which are all nivth parts 


5 come to be added by themſelves. _ 
To aſcertain the carriage from the let IT REL of the cit: 
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Kork I. Place the minor under the major, ſo that the points 


may be in one column; and then, if the given decimals be finite 
br e work as in ſubtraction of integers. | 
Wor 5; 


imagine the void places to be filled up with ciphers. 


the major and minor have not the ſame number of places, 


)) 
From 48, 10 6 = 48.9257 From 54.2 21 = 54-6875 


| Sub. 19 12 84 8 18.634376 Sub. 36 3 14 S 36.875 


Rem. 29 17 91 = 29.890 a3 Rem. 7 3 7 8 176126 
VVV 
In ſubtracting approximates, neglect the right-hand figure of the 
remainder, as uncertain; but an unit borrowed o 
be repaid, as in Ex. 1. 2. and 3. following. 
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Rem. 471.376. certain. N 8 Rem. 817 = 8.8235 | certain. 


Rem. 744 = 7.9473 certain. 
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th major and minor repeat, give them an equal number 


. But if bo 
. places, and then ſubtract as above. 
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; Hed 1 give the repeaters the form of circulates, and, by extending 
the repeating fi gure, Ke their circles conterminous with the 
5 other circles. 


That repeaters . to "hs 8 of. circulates retain their 
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to three places, becauſe 875, the longeſt finite, conſiſts of three 
places; and by this means the circles, which are all ninth Parts, 
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In Ex. 1. and 2.1 give the repeater one place more than the fi. 
nite decimal, and by this means I obtain the repeating figure of 


the remainder. But in Ex. 9 1 5 855 the two 5 aac an N 


number of places. 
In Ex. 2. and 3. 1 betrow 9 on the ri ht hand. | | 
It may be a 'propet exerciſe for the "far to reduct back . 

decimals that occur in theſe three examples to the vulgar fractions 


from which they reſult; then ſubtract Ts e . and ; 
reduce the Femmes to decimals, 1 7 5 1 
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circles conterminous, and work as in integers; only, if, in the left- 


hand column of the circles, you foreſee, that in fu tracing the fi- 
gure of the minor-from that of the major, one muſt be borrowed, 
in this caſe add I to the een figure of the minor, and they 


= ſubtract. 


If one of the given dotitmals be a cireulate, and the other a re-. 
peatet, give the repeater the form of a conterminous circulate, 


| — then ſubtract as above. 


If one of the given decimals be a A and the other a finite 
4 the finite part of the circulate to as many places 
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1 8 circles, $ cannot be ſubtracted from 2 without borrowin ; there · 
1 hoy I add x to the right · hand figure of the minor, a d fay, * 
5 = Þ and 3 from 45 and x remains. The reaſon is 8 1 
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_—_—_ circle of #bs reader. | 


CHAP. V. 
MULTIPLICATION or DECIMALS. 


bn 5 5 eigen, * may happens nine varieties, 1 
2 from the different nature of the numbers that may occur in 
operation; and theſe are of three ſorts, Viz. integem, mixt / 
——— and pure decimals.” 35 
Now, ſince the multiplier or divifor may be of e kinds, and 
the multiplicand or dividend of 11 f many, t « miſt of 1 8 cradpl ZN 
nine varieties; ; which are theſe eee 

% an integer, 5 
+ £63 integer may multiply or divide. 3a mixt number, 
a pure decimal. 
an integer, | 
a mixt number, 
a pure decimal. 
an integer, : 


Ay pare decimal may y eultiply or divide a mixt number, 
a pure decimal. 
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Of theſe varieties. the eſt elan properly to 0 axithmetic 


- the other eight occur in decimal operations. 
But in multiplication and diviſion of decimals, there will occur 


+ other nine varieties, ariſing likewiſe from the nature of the num. 
bers; which may either be finite, repeating, or circulating. 
And ſince the multiplier or vice may be of three ſorts, and 
the multiplicand or dividend of as many, there muſt af courſe be 
nine varieties; and theſe are fo obvious, that it would be loſing 
time here to enumerate them 
Before I enter on multiplication, I ſhall las down a rule for 
pointing the product, which is of a general nature, and extends 
to decimals of every ſort, Whether Ties: e or Fircylating 


and js as follows. | oY, EE Be RT 


N N RULE. 
| Give ſo many decimal e to the product, on the 8 
are in both factors; and if the product has not o 9 re 
5 ſupply that defect by prefixing ciphers. : 


We Now proceed to multiplication, 


"as I. If both factors be finite or approximate, work 18 

: as in multiplication of 1 eber V 
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"the fame here as in multiplication ; of vulgar fractions. 4 Thus, 
185 X -75 e e =-58875. And thus, 6.875 x 
25 260 ALF Xp $3 x 5 <= 233387 | -'2 21825 — 1.7187 

To multiply by 10, 100,” 1000, Oc. move the decimal point ſo 
\many places toward the right hand as there are ciphers in the mul- 
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437 * 10 324.375 6.875 * 10 68.77 
4375 K 100 3243.75 6.875 x 100 687.85 
4375 * 1000 S 437.5 6.875 x 1000 S687. 

4 * 10000 „ 6.875 X 10000 = 68750. 
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In multiplying approximates, the certain places of the product 9 
may be determined by one or other of the two rules following, vis. 
N will be one more than the number of places in the longeſt 
2. If one of the factors be finite, and the other approximate, the 
uncertain places of the product will be one more than the number 
ee 3 ks 
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king the finite factor the multiplier, we have four particular pro- 
Winnie one dB nn 


1. If both factors be approximates, the uncertain places of the 
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ducts, in each of which the right-hand figure is uncertain ; and ſo 
we have four uncertain places in the total product; and one uncer. 
tain place more ariſing from the uncertain carriage. 

I The carriage in ſome caſes may affect ſeveral columns on the 

left, and thereby render ſo many more figures uncertain. 

I be ſureſt way therefore to determine the certain places in the 
product of approximates, is by a ſecond operation, giving the ap- 
e proximates contrary ſigns z for then, fo far as the two products a. 

e gree, the figures are certain. The ſecond operations of the two 


ormer examples follow. 1 
2. x „%%% 
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In Ex, 1. 86.5 is certain, and all the other figures uncertain. ln 
Ex. 2. .60526 are the only certain places. 
Becauſe the multiplication of decimals that conſiſt of many places, 
proves, in the way hitherto practiſed, a tedious operation, I ſhall 
\ Here explain a method whereby decimals of this fort, whether f- 
mite or approximates, may be myltiplied expeditiouſly, and at the 
_ fame time have the deeimal place in the product limited to any 
number propoſed. This may be effected by the following 
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Under the multiplicand place the multiplier inverted, fo that its 
units place may ſtand under that place of the multiplicand to 
which you proper to limit the product; then multiply the r ight- 
hand figure of the multiplier into that figure of the multiplicand 
/ - which ſtands directly over it, taking in the carriage from the 145 
and go on to multiply it into all che other figures on the left. 
TProcced in like manner with every other figure of the multiplier. 
placing the right-hand figures of all the particular products directly 
under other. The total product will be approximate, and the 
CV%%%%%CCC00 0 
Io make this rule more eaſily underſtood, the reader may look 
back to the multiplication of integers ; where it was obſerved, that 
inſtead of beginning with the right-hand figure of the multipler, 
2 we may begin with the left, and ſtill have a juſt product, pr ovided 
the right-hand figure of every particular product be placed = 
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ly under the multiplying figure. Now, the working an example, 

both in this manner; and allo by the rule, and comparing the ſteps 

and reſults of the two operations, will throw a light upon the 
matter, and unfold the reaſon of the rule. Which take as follows. 
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Multiply 18.634375into 9.875, and limit the product to fou. 
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In working by the rule, I invert the multiplier, and place 9g, 
the units figure, under 3, the fourth place of decimals, becauſe 
the product is limited to four decimal places; then I multiply, 
ſaying, 9 * 3527, and 6 carried from the right makes 33, G. 
In multiplying by 8, I ſay, 8 x 4=32, and 3 of carriage makes 
35; ſo J ſet 5 under 3; and proceed in like manner to _— 
the figures on the left. The right-hand figure of the product 1s 
defective, as wanting the carriage from the columns eut off on the 
right by the line A B. The figures expreſling the ſum of the co- 
lumns ſo cut off, are ſo many uncertain places of the product, 
when the factors are approximate, and on that account to be re- 
| jefted as uſeleſs. The figures, moreover, on the Fight of the line 
AE, ſhow how far the operation is contracted, or how, much la- 
bour is ſaved in workipg by the rule. 
In working by © this rule, ſome teach to carry from the right _ 
hand 1 for every product betwixt 5 and 15, and 2 for every pro- 
duct betwixt 15 and 25, Gc.; but rather than adopt a method ſo W 
Irregular, and at the Jame time inaccurate, it is better to allow / 
_ [ahem one decimal place more than properly you have occa- = 
If there be no units in the multiplier, in this caſe ſet the rights 
band figure of the inverted multiplier under that figure of the mul- 
tplicand, below which it would have ſtood had there been units. 
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EE E ſhall next turn the decimals of the former example into app 

_ Kimates, and then the operation will be as follows. 

By the rule. Common way at large. 
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It remains to be obſerved, that the want of carriage from the 
right hand may ſometimes affect more columns on the left than 

one, and thereby occaſion more uncertain figures in the produd 

than that on the right hand. The beſt ſecurity on this head 5 

never to limit the product to fewer than four or five decimal place. 

10 conclude, when decimals to be multiplied are long, Jol 

may frequently perform the operation more eaſily in vulgar frac 


tions, and then reduce the product to a decimal. Rut 
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Rix II. If the multiplier be finite, and the multiplicand re: 
peat, in multiplying carry at 9 on the right hand; and before you 
add, prolong the repetends of the particular products, till their 
right-hand figures ſtand directly under one another; and in adding 
catry at 9 00 ll ooo enet eo ond ae 

The product repeats, as in Ex. 1. 2. Oc. ; or turns out finite, as 
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Roux III., If the multiplier be finite, and the multiplicand cir- 
.culate, to the product of the right-hand figure of the circle add 
the carriage from the left, then proceed as in multiplication of in- 
tegers; but before you add the particular products, make them 
conterminous, and then add as in addition of circulates  _ 
The product commonly circulates; and then its circle is ſimilar 
to the circle of the multiplicand, as in Ex. I. 2. 7. and 8.; but the 
5 eee N»,!ß? product 
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| riage from the left would be 33 o 1 fay, 7.X 187, 
= is fimilar to 481 the oirele of the multiplicand. 


| places, the circle of every particular product will Iikewiſe conſiſt of 


take in the carriage from the left-hand column of the circles, and 
the product is a mixt repeater, equal to 2155. 


the left to the right of the circle, which makes it conterminous | 
5 with the circle above it; and the circle of the product being a ſe - 


tries of nines, I add 1 to the finite F and the total produc t is fi 
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_ of the right-hand figure of the circle, and of making the circles of 


the particular products W is the Lame! ere as in "add: 
tion of circulates. e 
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1 enn repeats, as in Ex. 53 or it may turn opt finite, 
as in Ex. 
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10 f Ex. 5. Pest the "Ach of the multi licand confifts of three 


three places; and ſo, before I add, I make the circle of the ſecond 
3 product conterminous with that of the firſt, by transfer- 
ing its left-hand figure 9 to the right under 1; and in adding | 
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gures from left t to Sans as ſerve to 5 ONE the. circle. 55 


E.. 5 Ex. 2. 5 T 
N EN apr et 4 , . i” 
LR 5 = 5 
. 7750 5 eee, 
33 58, _ 


. 1902-42 „ MY, n 


In Ex. 2. + cb Ry re} beats, 24 ſo there is no occaſion {ts : 
transfer ny figures from le to night. 1 | 


0 IV. If the multip lier bis ante, 10 i it to a vul- 
gar fraction, as directed in "FeduSiod of 'decitnals, Prob. V.; then 
multiply the given multiplicand by the numerator, (working as in 
integers, if the multiplicand be finite; or as directed in Role 2. if 

it repeat; or as preſcribed in Rule + if it eireulate; and divide ik 
| the product by the denominator. | 
{ Here there are ſix caſes; for the multiplier may r eat or . 


culate, and ay TOON: a Kane, a e or ci ating mul- 
tiplicand. v4 | 


"Ci E When 5 repeating ui multiplies a finite multi- 
plicand, 5 


EXAMPLE I 
ene 6x82 25 by. 4 85. 
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638.25 


— ——— 
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ight. 
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. 


638.25 
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1 
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1- 


A 

= 
= 
» 
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+ 


9 


4 


* 


* 


— 
— —_—_ 


j 


1 


nd then 1 


— 


* 
1 


75 


— 


9 * 10 


which is done 


N 


5 
»44h4 2 


. 


g the decimal point one plac 


— 


y 9, a 


_ 


4 
„ 


2 — 
. 
2 


— 
— 


de that quot by 10, 


- 


Multiply 872-35 by .of 


* 
1 


A 


7 
£4 


Here 1 d;vide felt b 
the left. 


1V1 
y movin 


- 


i 


d. 


94 pro 


657.84 
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6 


4 


* 


0 
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I. 


8 1. 4 
L E 
1 : | 4 . 


rt 1 | 1 3 
g : *. 4 


* 
* 


"Y * CA 2 12 4 » 
E : 
1 % 


e. 
F 
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* 


II 


* 
FE 
: 


WI 8 


* Ss 
= * 1 
* 
On 
3 » 
E 1 6 


. 5 


428 


2 


$= 


* 


1 1 


| Multiply 7989 by 47 
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& » 
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r fra 
ite 


11 


ar 


the yulg: 
the fin 


*. + 
y I» 7 


K 
- 


of 


on 


The numerator 
d by 


is foun 
as follo 


* 


7 


33 


s. 


#%.4 


Part, 


IG. 


ſubtracting 


9 


i 


- 


WS: 


* 


341929 0% 


7 


9) 


379921.3 prod. 
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EXAMPLE IV. 


V 


* 


* 


* 


9 * 10 


241 


£ 


0 


eo 4 


Matciply 87.3485 20% 


The 


f : = 5 g N 1 * 1 FR , 9 » 7 . 2 ; 22 x a f 0 
„„ WHils 
Cp 5 ee) 


© The numerator is found as s before. | ON, 7+ 8 34 „ 
7 2 | 4 t 99 1 73 | r e | ; | 77 
w 8 % 5 Ui „ # dnp 

oe ra e A 


= 


— 
$ 3 
E — 1 
PF 


1 4 arg by 9, and then By: 10, 8 $þ)2108. 950 © 
as in E. 1 . | 
2335 berate. 


r . 5 ern 
3 2 ” + 2 ll e WS 


- 


 BXAMPLE v. ji 
ar EE =" Foyt on; 


n 
2 — 


| Multiply 680. 148 by 3. bete uu = 
e IT 1 e 
1 . FE: 77 2 ss 1 


"2895 num. Cn RT 3403740 Kar oils 
e 24 3G SAO PSS 173 Ht 
Aer aiviling by 9, I 4 ECL _ | 
dy 100, which is done by mo- © 1361496 OG "IR 
ving the decimal point two oY — V 
ces to o the left. . Sb 0 


2989.739040 


Note Ts When the: multiplier i is. 3 or . g, it will be ſhorter and 
eaſier to work by the e directions: Ee, 


— 1 
2 — 5 
— — PoE <4 2 Cp — — 


. 
4 


1 


N 1 

MS UE IE IB) 
. —— 
NAT ALE > Ly 12 "LEES... 2 


3 When the mukiplie is 2, rake 3 i of the mukiplicand. 
2 Ex. 1. %%% 15 5 Ex. „ 
Multiply 368 V. "On ee | Molly 47-32 by. 
„% ͤ O nt n 


Prod, 5 th 98 10 . 15 n 1.577 prod. 


1 


+ 4 


2. When the multiple is "Y take 3 F of the multiplicand twice. N 
t Karp 12.49 by 4 - Multiply 12.49 by of . 80 0 6 
"24 HOSTS IM es Ek. 


- a 8 = 


Nee e 


— — 


"Prod, 8.326 B 1 5 PERS 38326 prod. 
e 2 f u. 


8 N 
4 b A . — + : - N 
i = va - => 3 
4 +. Sh - 8 2 * 7 — — 3 2 : = 
I I by WS _ PD — * , _ * — SIE SR; ee =" Sn — 
"Sx 4 n 1 7 K.: 4 — . - _ - 12 * by 
: e e = __ , * . > 1 Me ee N e "*- nt oo” 8 2 : 
3% * r „ = IRE Lanes * —. \ * — 8 s * S _— AT. 2. I_DT* C — 8 2 2 % 7 n Lr — . id 
ICSD» ESR RR” — ; r 5 5 2 8 « _— LF. = p 3 PRI =. 8 2 7 — — LES od. — — 7 I * 7 Ep — — — — —— — — 
— r þ 3 o 4 * dy * * 4 — Sons - 2 M440 ASI 3% Az n 2 * 2 £ * * rn — 2 3 — ——— — — 5 — RAISIN SS WE. - 2 . * K - 5 — 9 » \ 
4 s 1 > * _ a * * * K + - $ £ 2d Ser _—_ —— - 8 L . d L 8 8 — = - > — q — — 8 — — — — - + 4 > _—_— 8 a _— . EY . £ - ” . 
— - * 1 . * W 8 = 2 — 8A "2 r . 2 . = — — N - . _ 5 — p 5 — — — —— * . 
-- 2 3 3 - . > — acer or ago ere * * _—— * Mt 2 Er TR EG. - 2 — " — 2 8 7 — — acts a 
2 3 - "IF. Fo bo, 2 238 $5.4 " 2 <9 4 838 he > ae * = 4 gy R * — — 8 by * p 
. 7 3 — N — — 2. 7 — 2 ö oy _ — — * — — Ae — — _— * R 
Jap . 6 — * f — . A "= IEKe : — f 8 : 
rr 0 ' bn n * : A E 244 
. s : 4 4 "i . 
7 - 6 q 7 — . 
p * : . . 
. : 3 . > 
” * ” A * * T * 


— » wap 2 
q * 3 
8 n 
5 
- R 
1 . . * — C z 
* pe e 
* — p «9 > Fe ns 8 
— — g 3 n 
3 - MESS « — 9 
20 . — ˙— » 
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| Note 2 2. You may turn the multiplicand into multiplier, 10 | 
then work as directed: in Rule 2. e 4. ! in this may 


follows. 


lualipty 6 34 by 0%. 9 775 


* 
1 


67 34 | MP) N 


* 0 9 25 £2 BY 10% 7 8 1 2 , : D af 6 $554 
Lg TT 
2142222 | . 


Product 2 23 3-37 7 the ſame as before. 


Note 3· Becauſe Paneer repeating Rows 7 is 60 many n ak parts | 


we may multiply by the repeating figure as by an integer, and 


take; 3 of the product, | preg the product of the next figure of the 
| nite. part of the quot, as in addition, and 


_ multiplier under the 
allowing no decimal place in the product for the ren Town 
5 The former example done in this n manner follows, 


 Milkiply N. 3 by V. V | 


EE POET 
92960 
17488, | 


Product 23 3 170 the fame as n 


1 1 dk 1. beyond the right of the multiplicand, as we & 
ciphers in multiplication of integers. Under 6793, the finite part 
ol the quot, I place 52404, as in addition. I give only three de. 
N nal laces to. the et gt thoſe in the two e and one 
more for the tepeating 4. 
The product of the repeating 7 into the yy” ; re. 34 
tiplicand may alſo be found by taking & of the | 3 N 


multiplicand) and pets ng the Jo by 75 as” NE Y 97 


2 0 in the margin. 


The Fe ways of nog: may 15 . in Cafes 2. an an fol 
lowing, but the method e in the rule is more firn 


eaſy 1 
. 7 8 bw i 985 Cut 


i FS: 957 


0 


als 6.83 by „ 
In dividing by 9, after the * 
vidend is exhauſted, I continue 
the diviſion by annexing to the 
remainders the repeating figure 
| of the dividend; and the quot or 


circulate, 


Mader 5 by 232 


2.3 0 
52:9 1 


: 


2̃1 numerator. 


2 1 # wp 11 K by» 
1.1 1 


—— 


10 num. 4. * 


fo 


one Place to the * 


* 


＋ 


D E C I MA 97 8. 
2 I. When both fadtors x repeat. | 
E X A M P I. E 1 


product ſought comes out a mixt 5 


EXAMPLE u. 


ge 


E x A M P L * III. Rn, 55 . 1 85 ; 


The multiplication by 10 is per- 
rmed by moving the decimal Point 


=. 


* 4 = 
= 


7 


- 
* 
— 
5 * S i - 
7 1 
. 8 « 5 A 


n 


y 4 
% 
289 - 


by - 
yu. 2 E 2 * 
— c 
o —-- — 2 ——— — " 


6 682 
EET 1148, produ hg 
4 


A go: 
28 
48: 


* a .. 4 


Þ '3 2 . 


* 1 
TE 


Ee RI ENTS 
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"Iu". Ba 
10 


nnd dl 
pe, 07 hm 


9017 Tiff 
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8 


= *: * 


123867901 prod. 
E x. 
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— 1 — 


29⁰ MULTIPLICATION of _ Part] 


. 
122 16. 9 b 7 . ——— 


. „ 


Ae viding thy "oy | di- {owt 


vide by 10, which is done by 9gſo)58 
wo, point one 9 $8, 78585555550 


place to the left. 64.9, 28 3950617, IT) 
Note. When the nalliplier is 4 or g, it will be caſier to you 
| the direftions 8 I. ES” nh 
1 Ex. 1. | ; =} 4 2. 
5 Multiply 18. 6 4 83 | Kukiply 18.6 by 0 % 
Lb 3918.80 „ Bs 3918.80 
e 64 3 „ . rok 
Multiply pp by . merh 6, 3 * of 
MoH. a 


JJ ITY TTY 
163. 185, „ V Te: 


326. 370, Product. 5 So 32.6,370, product. 


22 


2 1 
= 27 rk =o? 1 y 
= . F _ a — 4 1 = : \ b = whe! l \ = 
* 1 2 - ad | "oe 82 n = 2 8 + — > * 9 1 Sha. #807 bo 2 129 
bf - _ — "9 00 een £0 - >= 7 _ — — I © 4 = » © of 6 1 1 
I — — - —— * 's _ Tue BY q Ks - 5 4. e - 3 * 
. 2 y : = — fr . n EY . a 
— I -* © 1 - 8 Ks = = 22 = IP - = — 8 52 So Wy 1 * a — A — — 
EE F iNI= DS . I 55 GR S <= oe ru Pn = 2 5 WOE TO IEEE ws 
Is 5 * — —— ne: — a = hn: — Yar IE ; 1 4 . +> 
— — 4 7 - q — 1 + F- e wo 2 — * : I 0 A * A 
. © 7 — EIB 4. LS ES . N. + - Dag - - N bt ras ah] MY 3 Te * „ln my ** 5 Cad — * A — 
L ; 1 5 3 wy l —_— — r — — = 22 44J — 431 9 5 2 rr 4-3 — > _ . n 
— ———— — 8 ws * : SA 1 — 5 . Fr 88 21 =: 37 
2 2 r 4] 7 ” LR br 2 * by p yo—_— k 
: 24 2 4 „ Ja w — n * 4 6 G ” 
3 — Ty c 8—— * © 
x by 2 < —— 5 >"£ — — . = 
4 - 
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DD Os ec eerie En ro a, Se EEE” EEE 
* == — RED — 2 Lb" : 7 r — . —— ” "2 
* » — — _ 2 ” yy - _ 


Li 
" 
. 
f 
1 
F338 
to 0] 
* 
. 7 1 . 
0 ot +4 


. 
2 851 
7 
— "\$ 
.-- 
. — 
—— 
py 
N 
——— 
1 0 
5 
LS 
4 
- 
: 
N 
1 


N. 1 


Clin III. When A Fepeatin 8 multiplier multiplies a circulai 
. r . 


EXAMPLE 1 


| Multiply 24 * by Eon FE 
In multiplying by 4, 1 . e 65 
in the N Huh the left of _ 24 19 
the circle; and in dividing . 8 es A 
5 e ae the diviſion by an- 997.45, (10.82, prod. 
en 0 ine omnmnders the 9 
circulating figures of the divi- : — 
n e WE bee] 
; "25: 
18 


| 274 Ty 


After dividing bs 95 1 d 12 5 *. 428 n. 0 
again by 10, which is done 
moving the decimal Pont one 


place to che left. | 9þ)z68. 999999, 
| 29 | produtt. 
E 4 A M P L E III. | 
195 0 a | 5 
unn: $55-23,12195 by 45'8 25 =$z2 RET : 
. 855 25 124 
8 1 9 
„ 7 DF 
. 220924, 87804 
After multiplying by 4r, N . be a 
gain multiply oy 10; which is  9)227644-7:99999, 
done by giving t oduct only . 
fx decimal Rees A of ſeven. 2 529 3-8 product. 85 


EXAMPLE IV. 
Nuliply 37: 56, by 247 = = To 


2. Sl e 37. bn Fs 
155 223 num. „ 565975 . 
„ | 750, 73170, | 
 7507,31707, 
29638376 65853, 


vo 93 0,0731, nns. 
E X AM PL E V. 
Multiply 18. 53,571428, Ty 54-83 = 434 


— — i. 
— — — — 


>; * 2 „ 


A gt * 


2 2 r 5 q 2 2 — Vo -— ” IY LS - 2 — 
7 . 7 
2 FFP ² XA ꝛ² --! ⁵⅛— ð 7. x ACRES 


8 
7 
Mary a 0 by 4= SV == 
9 * 10 : 


. . 


IF 
a as 

28 ry hee - 

1 x l 
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S wa = = 9 
N n TED 
3 4 - Sx, F + 4 
CITY -_ LA — 
n 
e ! 


N 75 gg Spas. 
84 EP 4935 | 


x. _—_ 2 
4, _ _ RELA wy by RAR A - 
3 AN r 5 
. 
bog us en 2s ; WT OT 


4935 num. 39267,857142 7 
Sg I > 235607,142857, 


5 7068214,285714, 
= IE, r 
9 ä N  9Þ)387573: 259995990 

4306. 709505 5 


Prod. 70 ps finite, 


Note. When the multiplier 3 is . 3 or . g it will be eaſier to work 
5 by the directions * yo 1. Caſe I. 


Multiply 8 5 I, by 3 Multiply 2555 5 3 by 3 
. 1,851,851, 857, 39ũ.846153. C 
Prod. -283930617,28 Ec. E Prod. 0,2820 51, 

Ex. . . 3 
| Nuleiply 3. $7143, by 4 Multiply 461 53, "od of. 
30.53, 572428, e , 3). 461538, 
£ 19,850 142, 5 | | ; ES © 0153846, 
07;057142, . 133846, : 
Prod. 35.714285, „5 Prod. ee 


In Ex. 1. the given PUR FR 8 51, = G being no multiple of 
the diviſor 3, the circle of the quot runs on to nine places. 

the remarks ſubjoined to the * of pare, circulates 1 in rede 

tion of decimals, Prob. I. „ 5, 


Car IV. When a cireulate multiplies a finite multiplied. 
EXAMPLE I. | 


Muehe 325 , 255 V 


r ww Xt 


99)295oo(300 product Bd hs x 
2 "ONT - 3 


BY 


o o E CIMALS) 295 


EXAMPLE IL 


— 


ue 5 874 by 4-296, — ö 5 A 


A 
441292 = 


3 
429 num. 227496 


* 

T 
T *1 
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1 
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4 C4 
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* 
44-4, 
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: 2 
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1 
13 
E 
. 

* 
* 


S ages 2804 
£ 1998 988 


——— 


4430 
3 


1 » 


3472 
. 


758 


$559 | 
85 


3 85 19 5 . 


listed of dividing by! , as ahve 6 ) 103208 _ 
will be ſhorter and ety 599. divide firſt by 959 2 | 
1000, which is done by moving the deci- 244 
mal point three places to the left, and tlhen — 
aha by the method of dividing by 9, 99 Fe 5 
457 c. err in Gviſion of! er ada SP a 
n wy: 


. 


5 A 
nab 458.75 by 8.481, = 2 


15 
2.5 


and in adding, I add 1, the carriage from 
the left of the circle, ta the right- hand co - 
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* E - 458.75 
[TO e 
8.487, 137625 
„%%% I Bohn þ 1 
CCCP 
N 


 999)g886988.75(3890.97,569, | 


. 9 


But the other method of diviſion is ſhorter and better; only ob- 
ſerve, that the circle of the product will be ſimilar to that of the 
multiplier, or it will conſiſt of ſo many places as there are g's in 
the diviſor; and in order to bring it out complete, you muſt to the 
ſum of the right-hand column add the carriage from the left of the 
circle. The former product, divided in this manner, follows. | 


| Here I firſt divide by 1000, by moving 999) 3886.98, | 


| .88,69 
3 8, 


995 8 3890.8), hh 


the decimal point three places to the left; 8 


I you want to bring out a repetition of the circle, it maj 


done by continuing the ſecond partial quot to its full extent, and 
then proceeding in the other parts of the operation as before. 


Jows. _ 


890.87 962.965 


this caſe x muſt be added to the finite part, and the _ or total 
product will be finite. 


Te E X A M P L E w. 
ue 95 35 by 7725 M 9 
. 99x10 
WEN 
5 
5 
TT | 


J 
2 5 5 


| Prod. 49 725 dale, 


Vote. * may turn the multiplicand into multiplier, and cha 


work as directed in ous 3. "The above e done in thas man- 
ner follows. 


Chap. V. D E C 1 M A L 8. 293 


The former example, continued to A repetition of the circle, fol- 


By continuing the third partial quot. key 3886.98,87 7 
to its full extent, the circle will came out. | 3.88, 698,87 5, 
thrice; and by continuing the ae 5 2 388,698, 
will come out ou . \ <> MO, 388, 


7” any time, inftead of a Sade, you have a ſeries of nines, in 


Thus, the firſt product in ] Example I. when 999290.50 5 
| divided in this manner by N * * as in 2.97 


the 8 . 90 „ 


T4 8 %, 
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77/2, 1 e . 
64.35 N. 7 E TIEN 

38,03, OS 
231,8 | OB „ e f 
1 8 | 7 FX R ee 


; FIT? 5 


1, + 1B 


| Frodud as 726 ae ſame as before. ona if 


2 9 
— 


, — e 75, oo A I AY RO 


4 14 1 , 


Car v. When A niere multiplies a repening multiplied, 


EXAMPLE . 


warn 8,02083 by. 72233. 
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— — 
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* 8 — * 
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+ 5 15 q : a . | A 33 f 
271 5 N 72 | ; ; ; 9 f 
: * 


LEY +4 
I + . 


* 


2s the and way of viſa, 4 two 3 on 4 right-hand | 
= + are conſidered as the places of the circle ; 3 fol bring 1 of carriage 
3 z e left to r right, and the you or total 895 0 e | 


x ang... EXAMPLE I, 


Multiply 18. 763418 by 4 36, 


12 1 4 * 4 4 a 
£7 , 4.56 ** t 5 L \ 
tF' 4 Ev 1M : L | 
F n * ; ; 1 . ; A , 8 I i 1 
3 . . 8 e \ 
Fo TAN - 
9 2 
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x 
Chap» V. 
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e Me 36000(8x . 


8 —— 3 


D E e 1 1 4 L * 


18. 783416 Fon 
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1 7 
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| 8 0 J 
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Prod. 81.964 finite. 


N uur 196.00 52083 by — e 45 


* 70 oaks 


5 


482083333 n 
leg Elben. 


891 gn 
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=—_ 
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891 


© Carried up, 5240 


— 


| Brought a up, 705 is 
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"EXAMPLE I, | 


3 Fa . — 6 
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* | 
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Or thus: . 


8 941734375, | 
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8941,73, 
1 89, 41, 
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Cask VI. TOW both factors circulate. | * 5 
EXAMPLE L _ 


4 | Kulply 5 14285, by. 36, 8 22 888 75 
n 55 
36 


i OT TR 
JJV | 


99)25,714285,7 = 
DT ; we 6-40 5 
| F 


| Prod. 255974525 =.259740,25 | 


The FOR of the firſt product is always milar to that of the 
ke and in the above example conſiſts of fix places; but 
to ſecure the carriage from right to left, and thereby complete the 
circle of the quot or total product, I transfer 7; the left-hand fi- 
gure of the circle of {the firſt product, to the right, and fill up the 
places under it with the es that come m courſe, and from the 
 fum of thele figures on the right 1 . * Which 3 the 
circle of the total product. e . 


„ EXAMPLE A. 


Multiply $32, 14285 * 
by 5 Ooh, 


| Hillier 7 Thos. -- 


/ 5, 
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| E x A MP bs at III. 
13 58- 571428, 
* hy 2.18, oh 
1233 51 216 
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10714, 2857 14, 
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1 I1$,71428 25 
1, 157142,8 
Wes 11571,4 
1 15 wo 
I, 1 


Pod. 178 88,377688 =r,16. 3831,1688 


From the examples hitherto adduced, it is obvious, that wheo 
one, two, or more figures, in the right of the circle are the ſame 
with the like number in the right of the finite part, or integral part, 

of the product, theſe latter figures may be made part of the circle. 
When both factors are circulates, the number of places in the 
circle of the total product will always be equal to the number of 
units in the leaſt multiple of the two numbers that denote the num- 
ber of places in the circles of the multiplicand and multiplier, 


% I. 


If, therefore, the circle of the firſt product contain fewer places 


than there are units in the ſaid leaſt multiple, you muſt, before 
you divide, projong the'circle of the firſt product till it have the .- 

number of 7 5 required, and one or two places more to ſecure 

we eee DI ade right; as is done in the following den 
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Cazx VI. When both factors circulate. ' 
EXAMPLE L __ 
Ty 514285 by 36, 2 4 . 9 2 75 N- : 


714285, 8 
36 


| 21,428571, { 5 5 | 


99)25,714285,7 
9 257142, 3 


bins 
25,7 


| | Prod. 25074525 =.259740, 25 
The RY of the firſt product i is always milar to that of the 


3 multiplicand, and in the above example conſiſts of ſix places; but 
to ſecure the carriage from right to left, and thereby complete the 
circle of the quot or total product, I transfer 7; the left-hand 6 | 
gure of the circle of ſthe firſt product, to the right, and fill up the 
places under it with the es that come in courſe, and from the 
ſum of theſe figures on the right 1 W * VER, ; agg * | 
circle of the — product. Bs : e 


EXANPLEIL 


Fe 2 1 


| Multiply 32, 14285) 5 a r 


„ 4 6,81, 


+ Multiplier 8 


5 160, 714285, 
2249, 999999. 
19285,714285, | 


9 )21696,428571,q — © 
K / 3 e 
2, 169642,8 
. 0 
| - N08 : 


1 Prod. 10 5, ears 55 a $5844. $8 


EXAMPLE III 
Multiply 58.57 14, ! 


15 Multiplier. þ 


3 
321,428571, 
© $35,714285, © 
| 99)11571,428571,4 7 
e: 
. 
Be. | IIS71,4 4 | 
135 115,7 5 


1,1 


number of Ly 
the carriage 


* 


- * 
: - 
s 1 F 
— 4 „ 
P by * 
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999650231, 272722 
650, 231272, 2 
S5 0231,27 
JJ 
650.882, 154882, 650.8821 54,882 


39 MULTIPLICATION of Fare ll 
In the above example, the cirele of the multiplicand confifts of 


two places, and the circle of the multiplier of three places, and 
the leaſt multiple of 2 and 3 is 6; ſo I conclude, that the circle of 
the total product will conſiſt of fix places: but the circle of the 
_ firſt product being ſimilar to that of the multiplicand, has only 
two places; fol . it to ſix places, and give it two places 
more in order to ſecure the carriage. 
If the circle of the firſt product repeat, extend the repeating fi. 
gure at pleaſure; and proceed to find the circle of the total pro- 


EE ASERERV. 
| Multiply 6.857, 
oy 3; 


"Subs. BRIT n e 5 


. 99493, 3333333 
Jͤͤ ͤ e IIINS 
))) it on 

JJ EIS 3 | Dalby 


FTrodud 4.98316, © 


If you foreſee that the circle of the total product will run on 

to many places, to ſave the trouble of a tedious addition, you may 
proceed thus: Continue the circle of the firſt product at pleaſure; 
divide it into periods, ſo as each period. may conſiſt of as many 
places as there are figures in the cirele of the multiplier; then add 
the firſt period to the ſecond, and the reſult to the third period, 
and this reſult again to the fourth, and ſo on till you bring out 
the circle of the total product, or as many places of it as you think 
proper. Place the carriage-figure from each period under the 
_ right-hand figure of the period on the left; add theſe carriage- 
figures to the reſults under which they ftand ; and their ſum will 
be the total product complete, or ſo many true figures of it. But 
here obſerve, that the reſults, before they be added to the ſubſe⸗ 
quent periods, muſt be increaſed by having theſe carriage - figures 
added to them. nc ee rg ͤ ĩ he En 
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E XA M P L E VI. 
* Multiply 5 1428 57, 1 
| by . 56097, | 
42, 999% 55 
36857, 14285), | „ tag. i 
reg _ 307142,857142, ee TA noe | l | 


993459 5,857 42,8 57 142,8 5 5 
13459 93037 ee f 


1 0 [99] as ; 


” Tot. pr. 3 4459 93037 35888 m—_ 
Firtpr. continued. 5 857 142,857 1 


50 174% 760 55745 64459 
IM 64459 9329 95 9 


| Tot. pr. continued. 21602 18745 6,4459 92537 


The total product complete i is 
e e Ear 


ol the above example, the circle of the multiplicand conſiſt of 
fix places, and the circle of the multiplier of five places, and the 
leaſt multiple of 5 and G is 30; and 10 the circle of the total pro- 
duct runs on to thirty places, as above. The learner may divide 
the firſt product the other way; and by comparing the ſteps of the 
two N the truth and reaſon of the rule will r 50 


PRACTICAL QUESTIONS. 


1. What i is the price of 868 gallons « of rum, at 5s. per gallon ? F 
Anſ. 2111. 
2. What will 56086 yards of tape colf, at 3 farthings py yard? ? 
Arſ. 1151. 58. 44d. 0 
35 What is the price of 6548 Ib, of ten, at 6s. 8d. per Ib.? 
45%. 2182 l. 138. 4d. 
ol W price of 276C. 2Q at 36. 854. per c. ? 45. 
3. 44 15 
5 What is the value of 9989583 |, Sterling ? 42. 19 6 uh Sh 
hat 


„ product is A's ſhare; and this ſhare B's — go 


5 chere are two rules for pointing the quot, both which are general 


. ; theſe rules; and afterwards, when the rule now to be aſſigned ap- 
| upon the field. 


302 Wy | DIVISION of rm 


6. What is hi value of 99982635 Ib. Troy? 420. II oz, | 
19 dw. 23'gr- 
7. What is the price of 6484 yards of cloth, at 13 $, 4d. per 
yard? - An/. 4321. 68. 8 d. 
8. What is the price of 4562 yards, : at bs. 2d. per yard? 4 
140 l. 15 8. d. | | 
9. What is the price of 2000 yards ribbon, at 44d. per yard! 
As 35 J. 8 s. 4 d. | 
10. What is the value of 40944196, 42851, c. Af 10 
n 
my What + is the price of 15 C. o . 16 Ib. at 21 68. 8d. per C. 
Anf. 35 l. 6s. 8 d. | 
12. What will a yearly penſion of 11 305 1. amount to in 2 
years 7 months, reckoning 13 months to the year? Anſ. 288 l. 
13. A capital or flock conſiſts of 13 equal ſhares, whereof A haz 
\ I ſhare, B 3, C4, and D * They propoſe to make a dividend 
pt of 3901. profits, what is each man's ſhare or the dividend? FM 


— 


Multiply 576023, = by 390, ” 4 A's ſhare P 


multiplied by 3, by 4 and IF 5, * 5 "Os — 120 
the other ſhares. 72 ' ; 7 D's — 1 


|. Proof yp 
5 HAT. VI. 1 
DIVISION. OF DECIMALS. 
1 we enter on Diviſion, it will be proper to „ tht 
in their nature, and extend to decimals of every ſort, whether ter: 


minate or interminate ; but unwilling to perplex the learner with 
too many things at once, I ſhall at preſent lay down only one of 


pears to be ſufficiently exemplified, 1 ſhall then re fo the other rule 


D 


„ GENSRAL AULE. 


The decimal places in the diviſor and quot together a muſt alen 
be equal in number to thoſe of the dividend. 


he five following practical directions will make the applicatio 
of the general rule eaſy. 
1. When the diviſor and 5 have an equal number of de: 
cimal places, the quot comes out an integer; as in Ex. 2 | 
22. When the decimal places of ti dividend are more . thoſe 
of the diviſor, the number of decimal 7 in the quot mu 
equal to the excels ; as in Ex. 1. 4. and 8. = whe 
| 4 3. ; 


Ge v. N 5 0 1 1 A, L 8. 3 Ex 


equal, and the quot by 


5. and 7. 
gures as, by the general rule, it ought to have decimal places, 
upp 


ly that defect by prefixing ciphers; as in Ex. 6. 
5. If, after the dividend is exhauſted, there be a remainder, an- 


think . to limit 1 it; as in 1 10. I . 12. 


We now proceed to rigen. 


mate, work exactly as in divifion of integers. 


5 Ex. 4. NS, | yl Ex. 2. | | 
29 $8875(- 785 2.501782. 
3 ; Ye Elke . 


2 decimal places to the quot, according to Direction 2. 

| In Ex. 2. a mixt number divides a mixt number, and the 3 
; ſor and dividend having an equal number of decimal e the 
f T 


"The pe out an integer, according to Direction 1. 


equal in eee 0 . 6 bs dividend. 


A os: 6 
© LE 7750 205" - + 
A 
SH +. 
Ne / 35 


3. When the decimal places of the . are more than thoſe 
of . annex ciphers to the dividend, ſo as to make them 
Bredten 1. will be i integers; ; as in E > 


* 
: Fs 
— — tn — — — — — _— ons 4 
25 —_ - — 
— 


4. When, after diviſion is finiſhed, the quot has not ſo many f. 


= — — 42 — er — 
CE 8 L's MT 2 = 4 
DEI rr 


1 a cipher, or ciphers, to the remainder, and continue the divi- 
ſion till o remain, or till the E. repeat or NN or till vou 


— 
N 
Gn 

« +> he IS 


Rim I. If the diviſor and vdend 1 are both nite or approxi- | 


Is Ex. 1. 4 detinial ride a Actimal; add beeilt he . . 
dend has five decimal places, and the diviſor only two, I give three 


reaſon of the rule for pointing the quot is obvious; for ; 

| multiplication gives as many decimal places to the product as are 

in both factors; but the dividend is the product of the diviſor and 
quot, and 16, has as many decimal places as are in both; conſe» | 

quently the decimal places in the diviſor and oor e muſt yo 1 


2 32 „22 2 af; = — 4 
— NS nh cr DIES 9 x — 


— wo 


— 


TO! — 4 
" — OI, 


. 5 DIVISION 1810 bt ut l. 


In Ex. 3. a decimal divides an integer; and the Weiden having 
no decima place, I'annex two ciphers, becauſe there are two de- 
oeimal places in the diviſor, and the quot comes out an integer, ace | 

cording to Direction 3. 
In Ex. 4. an integer Givides' 2 decimal; ani becauſe the 1 
dend has three decimal Places, aud He diviſor "nou, I give the 
or: 3, by Direction 2. e 8 | 


K-75. 


| | . Ne WER! bg | . 7% 
4 W ; «5 . y " 
1, Oy 45 „ 


; 435 0 e 2.9. 22875 og15 
Ie 50(34 = 225 
Bos: 1 7 | „ C 


Ta Ex. _ a . des a mixt er; ; 1 che e 
1 three decimal places, and the dividend but two, I ſupply 
that defect by annexing a cipher, and the quot comes out an inte- 
ger, by Direction 3. 

In Ex. 6. = mit number divides. 3 aca; 7 becauſe the 
dividend has four decimal places more than the diviſor, and the 
quot, after the diviſion is faniſhed, has only three figures, I ſupply 
200 1 * e 4 a eh to it, TE to Nennen * 
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| 7 Ex. 7. a It num dives an Ader z 40 the divide | 
MR no decimal places, I ſupply that defect by annexing two ci- 
phers, the number of decimal places in at, Vs and the quot 


is an integer, by Direction 3. in 
In Ex. 8. an integer divides a mixt number; N the diviſor ha | di 
ving no decimal place, and the dividend only one, 1 Py: one to ti 
the e —.— to Direction 2. | | a 
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In Ex: . a decimal aides an Mieter; "a after the dividend | 
is exhauſted, I annex a cipher to the remainder, and continue the 
diviſion till o remain, according to Direction 5. 

In Ex. 10. a decimal divides a decimal; and after the dividend 


is exhauſted, I annex a cipher to the remainder, and continue the 
diviſion till I find the quot e 
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in Ex.! IT; an mtcher dividas er ; "and the dividend hs 5 


dividend is exhauſted, I annex a cipher to the remainder, and con- 
tinue the diviſion till 1 find the quot circulates. ke 1 
In Ex. 12. a mixt number divides a mixt number: and ther the 5 
| dividend is exhauſted, by annexing ciphers to the remainder, 1 
continue the diviſion till the quot has three decimal places; and 
is there is {till a remainder, it might be carried further 3 but three 
EE a „500 deen 


ing leſs than the diviſor, I annex a cipher to it; again, after the | 
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5 In diviſion of decimals the place of the firſt RE of the 
may likewiſe be known from the firſt dividual, much * the 2 
manner as in geilen of i integers, by the following 


H. GENERAL. RULE. 


e ace of the firſt figure of the quot is the ſame. with the 
that figure in the dividend winch ſtands over the units of 


the firſt product. 
Thus, in the example af 4 integers in 
the margin, the figure o, that ſtands o- 
ver 5, the units of the product of 9 x 
35, is in the place of hundreds; and 
_ therefore g, che firſt figure of the quot, 
is likewiſe . 3 and ſo the quot is 


| 917 integers. 


To illuftrate the tabs I ſhall ; give 8 places to the dividend 
of the above example; and thereby exhibit the varieties that vil 


occur in 3 — . 
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In all the above varieties, the figure o in the dividend ſtands o- 
ver the units of the firſt product; and in Var. 1. the figure o is in 
the place of tens, and accordingly 9, the firſt figure of the quot, 
is tens 3 in Var, 2. the figure © is in the place of units, and fo 9 is 
units; in Var. 3. the figure o is in the place of primes, and ſo 
is primes, ee. . 0 
ere obſerve, that 9, the firſt ſignificant 


the figure of the quot, in 
all the above varieties, as well as in the varieties that follow, muſt 
always be conſidered, in multiplying the diviſor, as an inte = 
= in pointing the firſt product, no decimal place is to be allow- 

ed for i. Rr ( ET s. - 
We ſhall now keep the dividend an integer, and give decimal 
places to the diviſor. . j ðâ Pe: 


Var. I. : 8 | Var. 2. (5 OM 
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Ia Var, 1. I fay, 9 X 3:5 = 31-53 and the wait 1 flanding under | 
the place of th {ap 


laſt remain 
then dividing, I get © to the quot ; and becauſe 9 ſtands in the 
place of thouſands, the quot js wholly integers 
In Var. 2. the unit 3 ſtands under the place of ten- thouſands, 
and fo 9 is ten-thouſands ; and to the remainder o I annex ,00, for 
| the two decimal places in the ' diviſor ; then dividing, I get 00 to 
the quot; and becauſe 9 ſtands E the place of ten-thouſands,/ the 
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lands, the figure. 9 is allo thoufands; and as o at 
s, I annex a cipher. for the decimal . 5 in the diviſor 3 
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quot continues to be wholly integers. . The 0 is the fame i in 


Var. 3. and 4. 
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determined by the . 


Laſtly, we - tall allow decimal places to both dividend os An 
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* Var. I. the units 1 che firſt n gland SES tens of the 

_ dividend ; and ſo , the firſt figure of the quot, is tens. In Var. 2. 

the units 'of the firſt product ſtand under units of the dividend, 
and ſo ꝗ is units. In Var. 3. the units of the rſt Product ſtand 


undder primes, and ſ 91 is primes, vs 


To divide by 10, 100, 1000, Ec. is to move ho 6 805 point 
 . One 1 1 8 toward the left for every _ in the iner. „ 
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APPROXIMATES. 


3 To Gridiag approximates, the certain places of the quot may be 


RULE, 


D E 
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Place the diviſor, under the firſt IO and t the WTO of 
certain figures 1 in the quot ſhall be one leſs than the number of pla- 
ces from the left of the qiviſor to the firſt + or 73 whether in the 
diviſor or in the dividend. 


" 1. 9 % Bo: ,” : 
Dividend 1110.79286078— / F 1110. 7929 
Diviſor 42.972377 Diviſor 25.849001 =" FS 


Certain places five, where- | Certain places ſix, where- 
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„ Ks 1 
Dividend 4.675 
Diviſor 
Certain places four, 
= all decimals. 


of three are decimals. = 


-Iividend 
34-823— / | "#0 


"of four are 9 


Ex. 4 4. 
765.84632 - 
ier 237.5 
Certain places ſeven, where- · : 
of fix are ne 


But here it is to be obſerved; that the uncertain carriage may, 
in ſome caſes, affect ſeveral columns on the left, and thereby ren- 
der more figures of the quot uncertain than the rule preſcribes, 
The ſureſt way, therefore, is, to make two operations with con- 
trary ſigns, and then the Heures 1 in which * two 5e agree are 
e 8 

In order to make the reaſon” of the rule appear, i it will be neceſ- 
fary to work a an example or two. 


Ex. 1 1. 5 
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"a. WP 7" + e 
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e 3437784 32 


ey figures on the right o 


8 DIVISION of cn 


Here we ſtop, no more. 1 being certain. The reaſon is 
obvious ; for the right-ha ure of the firſt product, Viz. 6, is 
uncertain z and conſequently if the fig ures und! it, on the right 
of the line A B, will be ſo too; tt is, the laſt remainder and 
new dividual are uncertain, and of coutle "ae e nod would go 
next to the quot. 


Br. 2. 6 


2 8g I 64058660 2 2.972 
5 991 36- 2 8 2 1 
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18700216550 
2809430952 | 
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1 ag ain we flop, n no more Places TI certain : and the 

reaſon ; is plain ; for the right-han re of 95 dividend, viz. 9, 
being uncertain, when the firſt Produ i ſubtracted from the divi- 
dual, the remainder 3 56 will be uncertain, and of courſe all the 
5 the line A B will be ſo likewiſe ; that is, the 
| haſt remainder and new dividual are uncertain, and {> will the f. 
gure be that would thence. ariſe to the quot. ; Hence the rule ap- 
pears to be juſt, 
From theſe two examples | it appears, that all * figures on the 
right of the line A B are uncertain and uſeleſs ; if therefore a Way 

of working, without writing down' theſe uſeleſs figures, can 
found, we ſhall then have a method of dividing long decimals 
whether finite or approximate, ſo as to contract the operation, aud 
limit the product to any number of decimal places propoſed. And 
| this may be effected wy obſerving t the following | 3 


e 1 L R 
Write the produdt of the firſt quoticot-Ggure under the 1 


dend; 


dend; and from the fuation of the units place, conſider how ma- 
ny figures of the dividend muſt be retained to give the quot the 
number of decimal places intended; cut off the. other figures on 
the right, and alſo the figures corre ſponding to them on the right 
of the diviſor; then ſubtract; eſſeem this and every following re- 
mainder a new dividual; and, for eaqb new dividual drop a figure 
on the right of the diviſor ; but in e the quotient · figures 

into the diviſor, take in the carriage from the right-hand; as in 

the following examples. 1 


EXAMPLE I. 


Divide 95-4327 56463275 by 344637 528; and limit the quot to 
four d ELIE e 


Contracted by the rule. 
3.463728) 95. 43206463275(27. 5518 
FE 
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14 1 4 6 


In the above example, the uuits of the firſt product ſtanding un- 


give four decimal places to the quot; and accordingly I cut off all 
the other figures on the right of the dividend ; I cut off likewiſe 

from the diviſor two figures that correſpond to them. 
At every new dividual I drop. or omit a figure on the right of 

the diviſor, and mark the figure fo drapped by ſetting a point un- 
der it; and in multiplying the quotient - figure 7 into the diviſor, I 
lay, 7 times 7 is 49, and 3 of Carriage | Fr the right, (ariſing 
from 7 x 5 = 35), makes 523 ſo 1 ſet down 2, and carry 5. The 
ſame method is obſerved in multiplying every other quotient- figure 
| into the diviſor. ES bes ps Ao tg 


der the place of tens, the firſt figure of the quot is tens; and hence 
it is eaſy to foreſee, that fix figures of the dividend retained will 


DIVIS 


10N of © 


The fame r 15 large. | 
A 


3. ane 432) 
eee 


$6463275(27- a, ms 


„ , 
r 


n 


| "261577 
242492 


"Wa 
17318 


1779505 


1531 


765 


i x 


0307047. 
7100224 


27 


„ fy 


32068235 


53982588 5 


5 200 64 
{290556 5 


EXAMPLE II. 


* 
„ 0 8 
9 „ 1 — 


> 4 ebe e 2275 
5 63216 


RW * . ++ g 
; 2 * F 
* - 
* 1 8 
3 
; ; 4 
0 , THO AS ES 7 ART; 
* * 
* 
; ö F : | 
U P ' 
. 3 \s | «4 
« * 7 1 - 
* 
; * 
- 


3 


In working the ſame example at large, the ins "E B flows how 
far the operation is contracted, and how much labour is ſaved. 
But here obſerve, that by the rule for approximates the certain 
places of the quot are no more than five, vis. 27. 551. And there. 
- fore, in all operations of this kind, care ſhould be taken to limit the 
quot t. to ſo many places certain; as is done in the ng, the example. : 


Divide $5.076326452 5 by g. 365497024 3 ; limiting the quot t to 
four decimal places certain. 
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Here we put a ſtop to the operation; ; wctuſs; by the n 
approximates, the next figure of the quot would be uncertain. = 


I ſhall conclude diviſion of finite decimals ith two very uſcfut 
OY 
r R 0 B. Fs 


"Fs: a given a multiplier e to find A diviſor chat Lives a (quot equal 
to the . | . 


er 


” Divide an unit with ciphers annexed by the given multiplier, 
| and the _ will be the diviſor ſought. = 


EXAMPL 8 
What diviſor will give a quot _ to the and of 12 5 into | 
the dividend * N 


Given multiplier I2 DH ooo. 008 diviſor fought. 
3 5 fy Wt OG 


"Now, it any number be . by 700 and the ſame number . 
be KS by 125, the quot and produft wall be IDE 


ns 31 ee 5 want. bs 


12** 05 


* 5 4 


0 588% DET 0/2; zus 


36575 
12650 
— 


: 914375 bead. 


The Og is 252 Fa an unit contains the quot 008 1 12 5 

times; and conſequently . 008 dividing any number will give a 

I 125 times greater than the dividend; that is, the quot will 2 
equal to the I of the dividend multiplied by 12 25 * 


r RO B. 


ber de divided by .oo8, the p 


From a given widr to End a mul chat gives 2 «prod 6 
qual to the quot, "loa 
R U*L --R;. 


Divide an unit with ciphers annexed by ws ven < vil 
| the quot will be the multiplier fought. | aaa 0 
EXAMPLE. 
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from the ſame (ran Pa edel by ,oo8 ? fla 1 * 
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Now, if any 1 Wi m _— bs 125, i 5 num- 
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From Ex. 2. and 4. we may learn, that the quot does not al. 
ways begin to repeat when the repeating figure of the dividend is 
taken down. And from Ex. 5. it appears, that the quot ſome. 
| times comes out a circulate. __ 

In Ex. 5. and 6. the ciphers 1 in RG ds che right hand are 

cut off; but the place of the firſt quotient- figure is determined by 
that figure of the dividend which would have ſtood over the units 
of the rt product, had ye ciphers been retaine. | 


Roux III. If a Kaith Ivife divide a circulating dividend, work 
as integers; but in continuing the diviſion, inſtead of annexing ci. 

phers to the . annex "the . figures of the Givi 
dend. 
EXAMTLEk I. EXAMPLE u. 
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Reva IV. If the Geier be interminate, reduce it to a vul gar 
fraction, as taught in reduction of decimals, Prob. V.; then — 


tiply the given dividend by the denominator, and divide the Pro- 
duct by the numerator. 18 


Here there are ſix caſes; for the diviſor may . repeat or 


circulate, and, may . a a finite, a , or D di- 7 
vidend. | 
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| Cay L When a a repeating diviſor . a finite e dividend. 
E X A M P 45 E I. 
Dwide 23.5 by 4=$ 


-  Qarr-$(52875 


8 D 1 V 1 8 1 O N of 4% A Part It, 
"EXAMPLE II. | 


Divide 7 9011 5 by e 
085 311.040 m 319-1047 
| 1 60-09 0 2 ; : 
411 5 0 | Wd The numerator of the ] 
214 11 2 vulgar fraction is found 
— yy Aber Ang the finite 
1997 part, as follows: — 
: 22k | Nd 
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The et of 1 bs dividend into 90, 29 e 10, may be dh 
found 5 the method of multiplying by 9-99-999, © Oc. taught in 
4 multi lication of integers, viz. multiply firſt by 
= —-  _ 10; that is, Move the decimal point one _ ; 759 11562 
= toward the right hand; from this product ſub- 759. or15h2 
tract the given dividend, and the remainder will 
be the product of the dividend. into 9. Again, 68 311. oo 
5 multiply this product by 10, by moving the dectl- 
mal point one place more to the right, and you have the produt 
of the dividend into 90 complete; as in the margin. 


The operation, when conducted in this — way be be mate 
to ſtand as follows: 


317596 11562 
23 759.011 562 | 


"214)68 37 TM 50 


EXAMPLE 11. 


| Divide 758. 816 by 6. 83 = oe ” 
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Noe . It the Sei "=P 30 or ie wil is eaber to work by the . 
following directions. A 


x W mukighy the Grdend by 5 and the yeo | 
SERIES = 


SY Rn axe 


| 5 746. 25 duct. 15 | Wo | 1995 quot. 


. if the diviſor be 6, multiply the Bridend by 4; and aide 5 
| the e produt by; 2 =. multiply the dividend 1 5 25 „ 
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1 320 5 91 18 FUS N « Paiurt II. 


H 82.50 or ths, bers 5( 
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5 . 123.75 


Wed 2. „ 10 dividing 4 a repeating diviſor, we may uſe the con- 
tracted form, and have a juſt quot, 2 we extend the firſt 
product one place beyond the right of the dividend, and, in ſub- 
tracting and multiplying, borrow ang carry at 9g on the right hand, ; 


-_ 1. , 1 1 5 
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„ | ow”. 
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| The like manner - of operation may be aſed i in Cats 2. and 3. fol- 
- la" ; but the method preſcribed 1 in the .. or in Note 1 I. 2 
more ſimple, and much eaſier. . 


Note 3. When the diviſor is ; any papenting Abe inſtead of 
| working by the rule, you may divide 9 by the repeating digit, and 
then 5 the dividend by che . a *. I. e in a thus 1 man- 
ner, e 
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Note. When the diviſor is J or. g, it will be a to work by 


the directions ſubjoined to Note 1. in Caſe 1. 
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Divide 93-0,07317, by 2.4% = 
2.47930. 0, 317o0, 5 . 
3 93. , 


ge 6853.37 en, 
669 * 9 © *0 0 
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1468 
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1115 | 


1903 
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Note. When the 1 is Ge or <, it vil be eaſier to work by 
a f 


the directions of Note 1 1. in ſe 1. 
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- 23-444 quot. iN "Ro: 
6. 788 quot. 


| Cary Iv. When A circulate divides a finite dividend. 1 


E X A M P Y E 1 
Divide 9 by 45, 85 5 | 
In order to multiply the dividend 9 2 99 900 
21 firſt multiply it by 100, which is done by 5 It 0 


annexing two ciphers and Om this product 1 55 
I ſubtrat the dividend. Wo. 4 ages 8 


EXAMPLE IL 
| divide 81.964 by 4.36, S | 


4-30, 1 4 
288 By, 964 


432 8114-43601 78346 
5 8 0397000 % 
| 3794 8 * «0 
| 00 ts 


34 ner 180 
. e 5 . 


5 DT 22880 
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12 EXAMPLE III. 
Divide 72 by 0, 148, 9 | N 
lere the denominator of the diviſor 2 72000 
being 9990, I multiply the dividend by COL DOD EL. ,. 
999, * that — by 10. ET 
 148)71g280(4860 


592 


__ SE 155 e 14132 


888 
888 15 
e 
cas v. When a cirdalate bes a e dend. 


SHE EXAMPLE ** 
Divide 58g by. 72, = | | 


83.33 
«Ys 83 
72) 77. 50(8.02083 ” 
0 1 1 to W the end by ; 76 = 
1 I move the decimal point two - 


ces to the right, and then Abtract the 1 77 
given dividend. | * 


1 „ EXAMPLE I 
=_ 7 | Divide 25-386 by 19.39, =2 2 vs 
ZBY -c710 "BY 292835 36 
. 19 25. 8. 
ans TRE 599. 
Ss . LY 
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EXAMPLE II. 0 
| Divide 25293·85 by 555-23,12195, = rade 0 
1 555-23, 12195, 2529386666. 
5 26293. 16 


| 5552256672) 252936137280(45-3 
- 22209020088. 1 


* "> 8 1 £4 - . 3 
2 22 * 1 ·%—Ff! 
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— — — 
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| 30845850400 _ 
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3084 58 0 
27761283360 


Des 58704 


Can vi. Wen a circulate divides a circulate. 
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k x A M P LE I. {es 

Divide 962, by 18, = 34 3 
5 as. 
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e 23805 296, 
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DIVISION of n 


4.36, 11 hare ; 


7320 eee 
. | : 432 © © : 
967 
864 


1038 To the W I annex the 
8 2 * ol che * 


1544 

1728 
21686 
. 
3004 
3888 8 
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| 16 


EXAMPLE HL. 


Divide 340-90, by 53-571428, an - 
: 83. 57¹4 20,3090 0e. 
{08 _ 340-90, 


re) 340958750 o0(6. 36, 
142 8 | 


| 219480 5000 4s 
bY 180714125 


: 3409087 50. | 
A 321428250 


*rgg80g00 
| When the 3 of the. quot is likely ; to run on to many 1 5 


ke you may ſtop the operation, and = the Wet by a vulgar ” 


5 fraction; as in the N example. 


E x AMP IL. E IV. 
Divide 34 56097, by F = 73.5 6h 


cheap. Vl. Ec IM 4 1 


. age aste 99560, 
3 3345609), 


js 353g) 30526 416396205655 


3230 9 9 „ „ „ 


22254 
9 


7201 0s 9620654 122 Coy 
' HS. nb 


25. 
The quot wal run on to 21534 
49 figures of a finite part, and ——— 
then a circle. of 95 places; 19294 
but J limit it at ſeven places 17945 
of decimals, and then com- i 
plete it by a vulgar fraction; 5 13491 
a8 follows, vx. 5 10767 


ee 


(70 


. complete the dard CE aged 2724 by annexing to it the 
circle of the dividend, -and placing both, by way of . 


ver the diviſor 3589. 


The numerator of hs le . being : A mixt number, 


I reduce it to an improper fraction, by multiplying 
2724 by the denominator 99999, and adding the nu- 


and then, inſtead of the mixt number, the Ie Tek 


tor of the complex fraction will be 222443617, 27 2397276 ; 


rather work thus: Eſteem wart AA A ee r 
atid then you find the numerator of the vadgar frac- 


tion by ſubtracting the finite part, | 272443617 


I next divide this fractional ieee by the denominator z 


= wich is done by multiplying 3589 by 99999, as in 


the margin; and now the ſimple vulgar. fraction to "358900900 
be annexet] to the partial yo 18 e, 1 5 355 9 


A 3 38889667 
fv the quot ** completed be multiplied yt che de, it will > 


Produne, the dividend. 2. 
"PRACTICAL QUESTIONS. 


1. If L. 86, 118. be equally divided ma 6 mn, what i 18 each 


man's ſhare Y Len dl L. 1486. 
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| 272400000 
merator 46341 to the product; as in the margin: - . 
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39.75 3 they 


have equi 


52% ſor i is 87.3; the dividend is 8469.15; aid 7. 3)8469.15(96-975 1. 


. DIV 18 10 of _ > 'Part ll 


2. Divide 1. 684: 12: 18 among 5 men, ſo chat 4 men may have 


a equal ſhares, and the 5th only ball a ſhare. Anſ. The diviſor is 
4.53 the dividend is 684. 7 3 and 4. 5)684- 6807 52. , 40%, = =. 


L. 152: 2:9: 35 to four men each, ane L. 76: 18 38 to the 


fifth man. 


3- Divide L. 486 16:8 among 4 men, fo as 3 men may have 


equal ſhares, and the 4th only + of a ſhare. - Anf. The diviſor i a | 


vidend is 486.83; and 3.75)486. 83(129. 821. 


4. Divich L. 8469, 3s. among 88 men, ſo as 87 of them may 
l "ſhares, and one of them only + ſhare. Anſ. The divi- 


Divide L.21604 : 6 : 8 among 9 men, ſo as 7 may have e- 


15 qual ſhares, I half a ſhare, and another one third ſhare. Anſ. ? 


=.5; and =. 3; fo the diviſor 1 is 7. 5 3 ; the dividend is 21654 3, 
and 7.83) 21604. 302758 1. 
6. Divide L. 7555 98. among. A, B, and C; 0 as A may have 


45 B *, and C + Fo. 


| Diviſo 1. 5 5 | Dividend 17 ST 4 45 


| 7 5 = = 162. 5 58 there; 
And aug 4501515: 3+; 375 = 380.75 B's ſhare. 
1:15 6 wr rk C's WE: 


1757. 45 proof. 
7. If, in a year, or a 5 1 5 bord 920 49 minutes, the f "BY 


> complete a revolution, or 360 degrees, what is his motion ber 


ar: ? Anſ. . 98 56 ＋, equal to 59 min. 8 ſec. nearly. 5 
16 53G; 3 4 coft, L. 157, 4s. what will 168 C. eb. 
Wb at that rate ? 3 364. 24579 +, aue to L. 364 : 1 


nearly. 


9. If 25 men Fe a piece of work i in 8 mecks 4 days, how many 


men will do the ſame work in 3 weeks and 3 days? Anſ. 62.5 4 
men; that is, 62 men n aal and 11 the daily: work of 
another man. 5 POE Ny 
, 11-14-13 : 44, how many dollars, at 374d. per dollar? : 
Anſ. 846 Ten. 


i 5 L 4 Flemiſh, how many pounds Sterling, at 


3555. per pound Steifing 3 ? Anf. L. 600 Sterling. 


6d. rr colt 1 19: 14 + what MY I coſt ? | . L. „ 
7% | | 
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3 DECIMAL PRACTICE. 


| The p price of goods or merchandiſe may be wy” up 0 by 
any of the methods following. 


8 METHOD I. 


Find the decimal of the rate, vis. the value of one Yard, one 


pound, one piece, Gc.; and this decimal of the rate multiplied in- 
to the 9 7 quantity of the goods gives _o Price. 9925 


EXAMPLE I. 


At 177 8. per 57 what coſt 936 yards? 


The decimal of the rate may 1 9 
oy wag the, tables. e | v2" -: 


8 5 1 


e 


EXAMPLE n. . 
| At 36. 4%. what voſt 346 FF 
8 The pa of the Tate is 5 5 | . . 305 : 


XL. 
O 
— 
— 
— 
"& 
4 
— 
— 
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EXAMPLE III. 5 

"As 6s. 8d, EF. coſt 4392 . EP 
The decimal of the rate %% oc 
is Sh 329ũä439(146.3 2 146 6 8 
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33 DECIMAL PRACTICE. Part th, 


__ EXAMPLE 1v. 
At 138. 4d. e 50 766 ? ee . 
The decimal of the rate is 8. | 37680 8 


ſo I take twice. | e 
9 2 | 2558 
2553 


_ $10f= 509 13 4 
5 Xx A 1 p L ® V. 


At L. 4 16 8, what coſt 752 1 
Here I multiply the rate by the 4.83 


number of e as r ſhorteſt. | EET» ey 


3562. 50 =362 | ow. 
EXAMPLE VL | 


At L. 3. 1 10, what "om 301 
30 F 
n 
1770 
2833333 


4 10625000 N 
136 35416 = 136. 7 * 
E x 4 M * 1. E VII. 
At 148. 84. what coſt 487 . 


The decimal of the rate 18 +738 — gf PP | 
$=8: 1 DP 
wn 
9733 


#þ)r07. « * BAY 


| 35-69 = * 73 . 
. E * A M Þ L E VIII. 5 15 7 
At L. 2 17 9 what voſt 16 C. 2 Q. 81b.?. PAS 


cs vn. 


is contained in one pound Sterling, divide the given number 4 ; 


goods by this number, or by its component parts, or work by ali- | 
quot parts, and the reſult will be the price & 


We confine this method to ſuch rates as pac ſt of pence and 


DECIMAL PRACTICE. 


16. 351428, 
5788.2 


331428 
132577 
13257 

11590 


47-849 


1 | 


multiplier 04 


/ 
METHOD . 
When the rate conſiſts of pence and farthings, find how often it 


ought. 


farthings, becauſe when the rate conſiſts of ſhillings, pence, and 


farthings, or of pounds, ſhillings, Pence, &c. it 18 ſhorter and ea - | 


fier to work by Method 1. 5 
To make the practice ready and eaſy, it wal be roper to Tae 8 
at and; a > tale of rates and dwiloars, ſuch as the fol eee. onde. 
| 3 ; _ Table 2 Rates and Divors. . 
Rates.| o Farth. T r Farth. | | 2 Farth, . 5 Fi 73 Farih 
Woe © Diviſ.. | 5 r ie 1 EZ 2608 
116,40, | B64. | . bog TIONS | * 
24,30. 4,30. F. 4.30, 4. | 50 W 08 
3080. 8 80 +22. 5 "i 80, +0, | 3 x 
460. 6044 of + | 60+8. ; 6048+2 of 8. 
56,8. 40.—8. = 4 40.12. ; h . 
640. 40.4 N „ 40+12. 0. | 4048. 5 
7406. [q40+6+4 of 6. 40-＋4. 0 -＋4＋25 of 4. 
8 30. 30 of 8. 24302 of 8. 1 5 be race 
2D $0,X3: P 80. 80 3,46 of 80. 80, K 3.44 of 80. 
108,3. 30, 14, 78 of 4. [20,—8. 8 8 5 
II. 20,.—12. 40, *2.—8 of 40. 49, X2,—1 abfaolt 13x +5,—8 of 6. 
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„% ' DECIMAL PRACTICE. Fart Il. 


In the above table the pence ſtand | in the left-hand chlams; and 
the farthings on the head, and the diviſors in the angle of meet. 
ing; which are to be underſtood and read as follows: 
3,8, 40. Divide the given number of goods by 3, divide the 
quot by 8, and again divide this laſt quot by 40. _ | 
4,30, —8, Divide the number of goods by 4, divide the. quot 
by 30, and from this laſt quot ſubtract one 8th of itſelf. 
80+12. To an Soth add a 12th of that Soth. | 
4, 30, 4. To a zoth of a 4th add a 4th of that ot. 
00, T4 of 4. Divide by 60, divide again the quot by 4, and to 
the firſt quot add a 4th of the ſecond quot. 
 80X3,—12 of 80. Divide by 80, multiply the quot by 3, and 
5 W the product ſubtract a 12th of the firſt quot. TOR 


E xX A M P I. E J. 
At I rf, per ms what 12. 432 yards ? 


Es - Ons 3d 144 
One Sth of that = 18 
| One 47 5 of that = 4 F oe. 
. E. X A M P L E II. 
At 3 f. what colt 452 5 ? 


* 


7 5 8th 91. 777 „ 
Ove 40th of that = 2.2765625 % 5 6 IF. 


EXAMPLE III. 
At 14. 3G what coft 8472-77 


+>. 4th = _ 21 18. 88 
A zoth of that = 9s 6027777 
Subtract one 8th = 8.82 534% 


5 ft. 

Au. 61. 1774309 =61 15 6 27 
EN EXAMPLE IV. 
At 24. 2f, what coſt 748. 252 


e ath 218). ITY 88 


1 zoth of that 6. 78 
en one > 4th = =, 1. 55885416 


AI EE 45 
a 7.94 =7 15 „„ 


| EXAMPLE V. 
At 44. 1 £. what coſt 1832.6? | 


„ Obe. Soth — 30. 5810 4 
One 9th of that = 7.636 
To one 60th add 
one * of . a L. s. d. PAY 
e 32.453474 32 9 0 35 


E XAMPL E VI. 
At 5 d. i 6 what coſt WEIS 63, 


| One goth = 71. 365999,09, 
One 6th of that = 11.894318, 18, 
"Ons qth of 00g Wh" SING ESs 


Es . 
An. 86. 233806, 37 886 * 8 one 


EXAMPLE, VII. 
At 8 d. zf. what coſt 794. $18, ? 


7 - | One Soth = 993-148, 


1 1 29.7944 
Saber one e 2th of one goth = > $2762 + 8 


3 
Ab 28. 96682 = 28 E 4 


1 X A M P LE VIII. 
1 11 d. 31. what coſt 854. 75? 


One sth = 5 106. 8437 5 


2 One 3d of that = 35: brake: 
Add. one Sth of one * = 7˙122918 


42 737 
 Subtrat one e of o one - 5th= = gp 583 
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METHOD. III. 


This third hag is by decimal tables of -rates ſuited to he 
nine digits; ſuch as thoſe compoled and publiſhed by the Reve- 
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finita, and recommended by Dr John Keill, profeſſor of aſtronomy 


in the univerſity of Oxford. 


Theſe tables are ſtill extant, and ten 15 I fas to 208.; ; 
a ſhort ſpecimen of which, with their eee ang the man- 


„ 
5 | 


| Decimal Table of Rates, T4 the ke 
WG | Rate. 8 Rate. bh Rate. | Rave. 


n de & (wk ow 4 
11 5 i272. 54 11 f 11 5$ 


o. 550g fo. 351855 0.572916 o. 9739583 
1. 1418 1.14375 1.14583 1.14918 
1.7125 1.715625 1.71875 1.721875 


— — * 1 ͤ -ũœ22 4 — 


2.289 [2.2875 12-2916 2.2958 9 
2.85418 2.859375 2.864583 2.86979 18 
3.425 3.912 3.4375 - 13444375 
3-99583 4.003125 eg 4.0177 83 
4.50 4.575, 4.583 4.5916 
$:1375 152468751 ($-15025 | $-10,5 


eaolonslwen|Z 


£79 this E 504 e ſtand the nine Baits; : mls on the richs 


of x are the decimals of the. reſpective rates on the head. Thus, 3 
57083 is the decimal of 11s. 5d. one pound being the integer; 
and .571875 is the decimal of 118. 54 d. &c. Thoſe decimals | 


oppoſite to I being multiplied through the nine digits make * 
or compoſe the reſt of the table. ; 


The ſuperior excellency of tables thus conligatied is, that ve 


os multiply or divide by 10, 100, 1000, &c. by moving the decimal 


point ſo many places to the right e or left as there are ciphers 1 in the 


multiplier or diviſor. | 


Hence the price or value of any IE IH of ds or other 


things, denoted by a ſingle digit, or by any of its decuples, may 
be readily found. Thus, the price of 7, 70, 700, 33 TR : 
70000 yards, at 118. 5d. * Nau is s found as follows: 855 


 Tards, PDT A a pr Ok. ; PE” 20s 
7= 399583 83 29 IT. 
7 39. 958 3 = 39 19 2 
700 = ,399-5 5 5 i 
7000 =. 3995: „„ 
$0000 = 39958.3 = 3998 6 8 
700000 = 3996837 8e 399353 | 4 


Now, 
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Now, every number may be reſolved into decuples of che ſeveral 


digits of which it is compoſed ; find therefore the price of each de- 


cuple by itſelf, as airendy taught, and MEE ſum will be the * 
of * ei 
E X AMP L E. I, 
| Required the price of 1956 yards, at 11 8. 5 d. per yard, 
2 Tards. . 5 8 


7000 SM 708333 
900 = 5I 


25 „ 
= 3-443 Th ; 
— 1 


4566. 412500 4566 3 
E. xX AM P L E 1. 


| How much money will one ſpend in in a a year, or 36 5 days, at the 


rate of II $% Fr. d. per day? 


Der. . | 
0 81713) UE RTE 
60 e 18 „ 
„ 
8 285 a . 4. 


209. 114583 = 209 | 2 3s ; 
EXAMP LE III. 


11 a penſioner? 8 daily pay or wages be II: 8. 5. what wil that 


. amount to in 154 days = | 


Days. by OS 
100 257.1875 


Ea 
N ; 45 . 


"88.06875 285 x 8 


Tables of this bir may be framed for a great variety of uſeful . 


purpoſes, and are eaſily conſtructed. 


Thus, ſuppoſe a table wanted for ſhowing the daily income of 
any annuity, or yearly penſion ; in this caſe, divide 1 by 365, and 
the quot is the income of Il. annuity for one day; and by multi- 
plying this quot through wank, nine ets a the table i is conſtructed, 5 


as follows. 
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COAL e „ | "1 1 | 
Tag W 1,0273976, 
e 858877847 
0,08 — 
The, uſs of the table mill befldgpent  $9:1093b904, 
examples; 3 Ln take as follows : * by, 9 9 5 
| 6 5783350 
= EXAMPLE 1. 7.0, 19178082, 
If one has a yearly penſion f 37 11 9.0, 21917808, 
what is his daily income? ” e 57 534, 
8 300 Son? 8 
: 70 =+IgL 
e . 


L. 4. d. 
| .o 252 1 0 67 


EXAMPLE II. 


The yearly rent of a 5 $ eftate | is WoL 108. „what can 
0 he afford to Pong Par wy p | 


* 


265322 13 1 | 


11 . income for any number of days be required, find the in- 
come for one day as above; and multiply the decimal anſwer by 
the given number of days. Or, multiply the yearly penſion by 

the given number of days, and uſe the product as the yearly pen- 

ſion. Thus, in Ex. 2. if the gentleman's income for 64 days be 
_ demanded, you may either multiply 2.6532 by 64; or multiply 
_ 968. 5 by 7 641 3 and then work for the product a as follows : RE, 


_- 5 G60000=164-3835 
„% 20002000 
38740 FINS 80 9195 5 


* 


„ 1 8 4. 
3 61984. 0 | 709 8189 = = 169 16 4% 5 


The decimals! in the table being circles of eight figures, I have 
© uſed them as approximates, by confining the operations to four 


Fay 


F 
of days may be found by the table, as taught above. 


4 * by the 1 rate pen cent. 


EXAMPLE 1. 


cent. 


5 
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34.2 5 ö b intereſt. 


— de 8--- 2.19178 By 
E 90 = 24 657 
6850 8 = 00130 
— 15 2 4. 4. | 


N 2439182 3 of. 


£ E x A M P Li E II. 
. Required the intereſt for 80 days of 12000 DL. at 4x per cent. 


Fa 3 * „ 
7 [ ® » 


| IE 


$10.00 > annual intereſt. 
80 ON q 


7 7 _ $0000 = 109. 58904 
f... ĩðł Font 
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decimal 2 5 which, in affairs of this kind, is ſufficiently accu- 


Ar the anteil inter! Uf any principal ſum bo condidertd 6 the 
yearly penſion; the intereſt of the ſame principal for any number 


The intereſt of any principal fam for a year is eaſily found, as 
ben always the hundredth part of the product of the 3 
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1 


DUODECAIMALS, 


Decimal practice may be uſed with great” advantage i in the mul. 


_ tiplication and diviſion of duodecimals, where the integer is divi- 
ded into twelve equal parts, called primes, and each Prime into 


twelve ſeconds, each ſecond into twelve thirds, e,, 
For the ready converſion of primes, ſeconds, thirds, Ec. into 


5 decimals of the mteger, the e fable 1 is e 


5 , 
* Aer 


OE . "Dates! table of primes, , , ke. 


——— 


Re uk Seconds. | Thirds, F bur fGr. 


C 


1 | 083 .00694 | .000578,703, |.00004822 
_ 2]. .16 | .013$ _ |.0011575,407, Loooog64 5 
3| -25 | -02087 001736, 111, 00014407 


3 02% |002314,814;|.00019290 . 
419 03472 202893, 518,].00024112 


3-4 | 20416 - -003472,222,[.00028935 _ 


583 | 04867 12 50, 925, [.0003 3757 2 
6 |.og 004629, 529, . ooog8 580 
75 | 062 $27 -005208, 333, 0043402 


Fog 2 bea erg, debe, ; 
2 : | -07634 þ0c 9030 5-749, — 


2 . 


In the column of fourths, the decimals run on to eight places 


of a finite part, and nine figures of a circle; but the finite part by 
itſelf, which alone is inſerted in the table, will be found ſufficient ; 

And in the column of thirds too, the circle of three es may in 
85 moſt caſes be On.” 55 f 


% 


1. MULTIPLICATION. 
EXAMPLE I. 


What is the prodult of 24 7 by 18 5 5 
24 7 27886 


. S Sig agg 


Chap. VII. 


24.583 
16575 


1 ; — _——c — 
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12291866 


© 147500000 | 
245843333 : 


452.74308 
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Or thus: 
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Af 44 Bur 
In working by the inverted 4 for the repeating 61 in * 37 


multiplier, I take 5 of the multiplicand.. The reſult wants very 
kei of the true anſwer. e 
e EXAMPLE . 
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dee I 6 by 2 4 and 2 3 continually. 
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EXAMPLE Ill 


" 


What is the Geof g 5 4867 * 
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| u. B 1 J $1 GN. 
5 EN AUE 


\ Divide 4596 8 11 452.7430 
by 18 5 _ = 18.4732 23232 
138. 40 452.4355 77 
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EXAMPLE Ill. 


. Divide 14 39 6=14-315974- 
. dy 36 9 9 82 36.8125 
36. $125) 14. 315972. (4: 3% abr]... 
| 1104377 5 C 


3272222 | 78 a 
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EXAMPLE I. 


7 Mt „ 


RO 7 ; 
9 2 * : 
+ þ 3 3 


Divide 6 5 9 11 o= 65. 82633 
by in 159142 | 
8. 59142)6 5. 826378067 
by e 27336 a ae 
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e ; == 3 m | vi, 
"ST a ah 8 0 9 8 ry 


EXAM PLE v. 
| | | . 1 i „ 
Divide 15 0 0, 0 = 1.000009 
by 3 6 11 9= 3.581596 
3.585 1596) 1 5:000000(4.188079 | 
e 1439938 5 95 
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PRACTICAL QUESTIONS. 


1. In a log of timber, whoſe length is 6 feet 3 inches, breath 
3 feet 8 inches, and thickneſs 2 feet 3 inches, how many cubic feet, 
and what the value, at 6s. 9d. per cubic foot ? Anſ. 51 cubic 
feet 6 primes 9 ſeconds, and its value L. 17; 8: 0: 2. 
2. The area of a rectangular floor is 919 ſquare feet 8 primes 
11 ſeconds, and the length of it is 38 feet 9 inches 6 lines; what 
is the breadth? Anſ. 23 feet 8 inches 6 lines. 
3. The folid content of a parallelopiped is 86 cubic feet 7 primes 
9 Send 6 thirds, its length is 17 feet 6 inches, and its breadth 
1 foot 11 inches, what is the thickneſs? Anſ. 2 feet 7 inches. 


Ned ST s 


| Decimal practice might likewiſe be uſed to good purpoſe in the 
arithmetic of ſexageſimals, as it would ſhorten and facilitate the o- 
J df . OS 
Sexageſimals, ſtrictly ſpeaking, are degrees, minutes, ſeconds, 
thirds, Oc. where each degree is divided into 60 minutes, and 
each minute into 60 ſeconds, Oc.; but under this title is alſo u- 
ſually comprehended the diviſion of a ſign into 30 degrees. They 
"are commonly marked as under. 


| Sis. ag min ſec think. 


Sexageſimals properly belong to aſtronomy, being uſed in com- 
putations of motion and time, where the degree of motion, and 

| hour of time, are equally divided into 6 minutes. The prefer- 
ence of the decimal method to that of the ſexageſimal, will appear 


Ul 


from the following example of addition done hoth ways. 
Sexagefimally.. Derimally. 
VV 
10 20 47 17 10. 69293, 518, 
e | * 18 50 40 = 7. 628 14, 8 14, 5 
, SITE. + 
„ ii e en,, - 


3 15 49 78 3-52728,705, 


From the above example it is obvious, that even in addition the 
decimal operation is more fimple and eaſy than the ſexageſimal, 
eſpecially if care be taken to uſe no more decimal places than what 
are abſolutely neceſlary. „„ OUS COT 
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eimals. 


But in 3 and diviſion the advantage of the decimal 
method is {till greater ; for in the ſexageſimal way the operation 
is extreme 12 3 whereas, by working decim lly, it is per- 
formed in the ſame ee and with the f lame caſe, 6 as in duode. | 


77 
1 


10 wvoLcak FAE 
L ec practlet may ſometimes be profitably uſed in th . 


metic of vulgar fractions, the operation being ſhorter and eaſicr in 
the decimal than in che * ways. 8 1 _ illuſtrate * 3 
few N . . 
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3 ADDITION, ; 
Ex. . e e 
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2 of = 0 „ Age. 
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Ex. $4, What i is» the fu of © 35 bak une. r bas 


1 35 7 14/4 iin 
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"Us: SUBTRACTION. 
Ex. x; From 6 Ef ſubtract . N x 
25 E 6 
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275 2. ra 7 of F Fubtrad 3 ＋ 0 lb. Te $f "1 5 oy 


| o. qu. 


ee e 0 


"Ex. > From a 363 ſubtra& 225 days. 
eee | 1 e 
=O # e 
25 Frogs N 3 . 
N 1g. 50 813 12 e 


IL MULTIPLICATION, 
E=. 1, - Multiply 195% by 224 feet, 1 
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: "ES 4 
- mn . £ 4 „ ——_ * 5 9 * * 
a 1 6 F ' J — — al, — 


eee 5 
— Saf. Arc in, 
237 367 = 437 52 
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Rr. 2. How many folid 1 * A i in a cellar that i is 8 9 
vad long, 5* yards wide, and 27 ru deep? 1 
* 1 
2 2 ; a 
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* FECT : \ 4 . 7M {16 2d 95533 . 5 5 „ | 7 : 


N 28 2 10, wund yards; | 
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DECIMAL PRACTICE. Part II. 


Ex. 3. If a ciſtern be 12 feet long, 7 feet wide, and 31 feet 


deep, how many en will it on the En in a fold 
foot Jo 1409 519, ? 


„ 
1 n Fee 


CW Ent 29,92267) 
3. . 673¼246 753 


pe.” 1496, 103896, 
420 . > - W. gal. 


„„ eee. 
. 294-9 „ TY 


Tv. DIVISION. 


Ea 1. Divide! Crab by 1. 


. 36, and 6636 
. 36,) 638.80 
— — 2 „ 3 


55 e. er; 11 a 


Ati 3 2 


8 
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4 *. * % 4 {= * N - g 1 3 9 44 1 5 1 — 8 : * „ x + ET * 7 
C433 lr à—— diy orion ting 
8 =o „ PP, x * .. 
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Ex. 2. If the lid o content of 2 ber be a yards its breadth 


| 8 3 and its pi 27 yards, what 1 is its 


ga. 15 
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2.25 u. 
155 dez 1 Sb. g "Il 
99, 1 800 2 


5 1500 1 i * TALE $6144 5-3 
495 1359 „ 


e . 5 


Ex. 3. Divide 43 by 4 7 ot CO. 
431 : =43-63, and g of 4 Fr 


ys +53) 436-36, 
5. 43.63, 


43927271 81, EY 
3 84 6 
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RULE or THREE DIRECT. 


| Decimal practice is frequently the ſhorteſt and cafe method of 6 
9 operation i in the rule of three. 1 2 


8 EXAMPLE E. 
If C. 3 1 14 1 10: 2 6, what will 6c. 3& 


coſt at that rate? - 
bY Vulgar 8 + th 5 . 10 "7 s 
| Decimal ſtate 3.375 — 


43 
6.75 
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7805 Y 
Gies 555 
Lo to. 


3 531536. 3437 $(29-25: =20 5 
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| 5 67 50 
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BO D E CN 4 LR ACTICE. Fer . 


BXANPLE IL 
If a dz of gold, e * 8 dw. coſt L. 514, 45. 


what 1 is that per ounce i 
„. I A. . ons 

v Rate 4% d 4 3 
e ſtate ho 283 2 ; . 2 


© ; 


LE. YT 


* es 4 2 1 14.286 42. 5500 
e 1428 42.850 

a eee 45 
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EXAMPLE III. £2 
11 I yard colt! 8s. 40. what vill 34824 colt? 


1 ata” "RET > 20 34824 
Peeimal ſtate 1 414 34 * 
N 1 
ng 2250 
e 104478 
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00)1g 87 0 . 
9 g 8 2 . 


EXAMPLE w. 
Par x 1 e gallen of beer coſt L.2 


PIES 


res pECIM os PRACTICE. 


Bud E g. I. is. d. Hhd: 
Nager ſtate x5 5 8 17 1 oh a 0 3 
Decimal ſtate 15. Y „ 44. $666 . +: a 


. — 


500 
TY 246426. 8 37635002919 
: 156 325 1 | 
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N e Ds 


901016 496 ( 
782625 486 


1193916 7 103 7 
3 * 


996416 4997 
9379 — 1 


„ b "ix 


1. =1: it * bhd. 1156916 
52919 * per IE Ones 


6264 | 
RULE. or THREE INVERSE. 
765 r 1 O 
IR 1 boreal! 1.64 for 8 months, what ſum lent for 12 months 


ora x year, will requite the favour? 


9 
Valane ate 1: 64 


Decaman ſtate 1 43 * 


„„ Lit, 
_ 9)384(42S=42 13 4 
24 . 
. 1 45 25 Or thus: 


Dy. 3 


ble 


8 MY 3 


26 . The fame. 42. $ as before. 
E X A M P L E II. 


uf 4 poles or roods in length and 4 in breadth make a an | nore, 
"TAL 55 What 


4 * 87 > ** 


3 -DECIMAL PRAGTICE. Fort II. 


what muſt be the e to nale an aer when the breadth 3 is 5 
poles 1 yard? 1 


| « his . * : i * 0 
7 2 4, E . % — Y 
2 * . * f a 4 „ a f : : 
K&S; F TA : £ : * 2 


9 855 "Vier ſtate _ 5 I 4 0” 6 CO 
Decimal ſtate 5-18, 40 4 


bag re 
1 - . 
„„ COS i fo 
8 Fiz) eben T5 
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COMPOUND RULE oF THREE. 
EXAMPLE I. 4 


What 3 is the intereſt of L. 7 5 10: 4 for 8 CO at the rate 
of 5 or cent. Per annum 5 


A „ 
„ | Vulgar ſtate 12X100 : 5 7 * 4* 8 
„ Decimal ſtate 12 X 100 5 75 TN 5 
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_ TT... Im 2 511 yy 
= A SETS IR 
Ws 5 d. 
4.5177 = 2 10 4 


The Site ſeparate operations of the ſame example follow. | 
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EXAMPLE II. 


If + acre of graſs be cut, down by 2 men in + day, Doe N 
acres (hall be cut down by 6 men in 37 days? 
D. . A. M. D. Fi. 
Vulgar ſtate 4X2: 4 6 * 34 
Dela ſtate SX 2: 75:16 "% 
20. 1 


{ 2 ode 
: = "J: 2206: .(: 20.0 
e e en ba 3 
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12 ) 2350 1 ee Rt „ 
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5 i x A MPI PLE III. 
If 120 men in 20 days drink 42 hogſteads, 3 | Erkins and 4 gal- 
lons of e how much will 80 men drink in 50 days at that 1 rate ? 


BD. : A - 78 & M. D. 
Vulgar ſtate 20 * 420 4 3 4:53 85 
De ſtate 20 X 120 42 


H. fe g 
bo) 73 wy ce x 7 5 F 
.I 00 2 © 0 
229 
216 
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EXAMPLE: IV. 


Ik 4 men caſt 4 a ditch 84 feet” long, 34 deep, and 2 broad, in 
A days; in how many days will 8 men 2 a ditch 2 FE feet long, 
6 deep, ons 45 rk 2 


os 0 
Vulgar flate 24 K 37 * N 9 05 70 X 6} x 45 
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Pen 1 or, And ede Vulgar and 


Decimal, 8 to e in a Ka. 1 


ol ee I 


„ n . 1 
1 E 4 L 0 w 3 H 1 F. 6 


Ir ows nl, called alſo, Company, or n is hen 
two or more perſons join their ſtocks, and trade together, 


N dividing the gain or loſs proportionally among the partners. 


L F ellowſhip RET TON time. 


© Queſtions in fellowſhip without t time are e wrought by the follow- 


ing proportion : "Bs | 7 5 
As the total ſtock/ . 
To the total gain or 1 1 5 95 
So each man's particular ſtock, 


To hig, hore of the . or loſs. ” 


4820 ©: A and B make a go Kock; PREY in 121. and B 
. 3 ; they gain 5 1. 4k Is. each man' s ſhare? _ 
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Stock. Gain. Stick. 
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Part III. 


* . *: "4, . 
K. 


F T_T E Stock, 


117 c If 429 : 265: 1 234 


ihe 


8 2 


295 

n 
| 429)62010(14) 

La 
11 


1716 


= 
234 
20 | 


e "hs 
429. 


— 


12 


5 429) 4680( 10 d. 
= 
1 4 


ee, 
„ 


6 
Rem. 
234 
E 
3 © 


ee 


* — 


a eren, 4 


| Note 1. beg; in any queſtivi' there happen to be remainders, 


they muſt be reduced equally low, fo as to be all of one name ; 
and then their ſum will be either equal to the divifor, or exactly 


double, triple, Oc. of it: and accordingly 1, 2, 3, Cc. carried 
from the ſum of the remainders, and added to the particular gains, 
will make up the total gain; or the diviſor will always divide the 


ſum of the remainders ekactiy, and the To added to the particu- 
lar gains will give the total gain. 8 | 


ote 2: When the partners have cd ſhares of flock or capital, 
their ſhares of gain, loſs, or neat proceeds, is found readily by di- 


viding the total gain, loſs, Oc. by the number of partners; thus, 


Su poſe A, B, and C, were equally concerned in a voyage to 
Virginia, and that the neat proceeds turned out to 5751. each 
partner” 8 arg wil be L. 19t; 1 3. 4, caſt up as 1 0 8 
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Fele 3 hett t fractions entilg the partners e of ſtock | 


or capital have all the fame denominator, their ſhares of gain, Toſs, 


Oc. is quickly found, by dividing the total gain, Oc. by the de- 


nominator, and multiplying the 18 by the e numera- 
tors; thus, | 


Suppoſe A, B, ©, 29d D, buy a ſhip fl a fum of money, ; 
_ whereof A, By and C, pay + each, and D ꝭ or 4; and that her 
freight on a worage amounts to 2601. the partners ſhares: are e found 25 
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Agel, 88 * ages in PO join in an adventure to [4maica, | 
and ſhip off, on their EN credit, goods to the value of 3000l. 
and, to complete the cargo, the Partners, from their own ware- 
houles, ſhip off ſuch! goods as they had proper for the voyage, viz, 


A, goods to the value of zool, B fon C Zool.; the neat pro- 
_ ceeds of their returns in ſugar an 
What ſhare of this belongs t to each Partner? 


7 Mga £0, 0 aps: 


| A TY 1100 X x7%= = 8 +40 = 21 
B's ſtock 1200 Xx 77 = 92400, ＋ 40 2310 
Cs Hook. £300: * ah = FOO ING, MP! w- 2 10 
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Luel. 3. A, B, and GC, 1 5 a yu I 736). whereof | 
| J. . | 
As puts in 2% 13 2 8 
f — — 163 8 — 1 63. Ex * 
* 294 & TS 294. bb 2 


Nl 2 = 
- — 


Total 1 739 5739 i 9 85 g's | 
They 112 WITS T quired — 4 man's art, S807 
5 3 18.51 A 0 
8 18 


If 735 : 55 * 


49. .00 proof. 


But the eaſieſt way is to find the gain or loſs perl.; and by this 
multiply each man 8 ſtock, bir common multiplier is found by 
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£ — o »+ 1 7 
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the rule of three, or ſimply b. dividin the t tot i i 
che fum of the flocks; thus: oo Ag 
I. Hits 3 
As 735 49 1 wv common | multiplier. 
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| A 151. e WY. 8 


65 common * „ ; 
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el. 1. Tout partners, A, B, 2 and D, built a ſkip, which 
coſt 1730l.;, and the freight for her firſt voyage amounted to 
370l.; of which A's ſhare was 741. B's 111J. C's 1481, and I's 
37b : What was s each 5 8 e $ 1 
| | „EE Wit t: 
A's flock was 345 e 34 by $24 IK 14 
B's - - 519 A 
Wy „ % e 
A * Ef 


Total flock + 17 19535 proof 


| Ouef. 8. A B. a C, in company gain 361. : A yur in 20]. i 
B 301. Ca ſum unknown; C took up Ke of the i What did | 


A and B Bain? and * did C N „ 
An. B's gain 3 12 


#. 


5 C's Rock < 40 * de 


Nel. 9 ih B, 8. and D, in 1 Kath a Toit lock of 
0 125 gained a certain ſum ; of which A, B, =0 C, took up 
60 l.; B, C, and D, 90 l.; A, C, and D, Wy” A, B, and D, Jol.; | 
8 Want was the Rock and un 'of each — 8 


& teck. . 


—.— C 60 —k 
| B's 120- 2 5 
i C's 180— £3 F 
D's 240— AY „ 


1. Fellnſoip with. time. 


1 fellowſhip with time, the gain or loſs is Jad i among che 
partners, both in proportion to the ſtocks themſelves, and alſo in 
proportion to the times of their continuance in company: for the 
ſame ſtock, continued a double time, procures a double ſhare of 
gain; and continued a triple time, procures a triple ſhare of gain; 
that is, the ſhares of gain or loſs are as the products of the ſeveral 
| ſtocks multiplied into their reſpective times: and accordingly que - 
ſtions belonging to this rule are ee by the 9 one | 


ion. 


Chip. L. i FELLOWSHIP. | 5 361 
As the "WR of the 'produfts of the ſeveral Rocks into their re- 


ſpective times, Ft 

To 0 total in or loſs; 5 1 hed Ord ap Wn TT 
So the od of each man's ſtock i into bis time, 
Ti o his ſhare 9 che _ or loſs, | "IL 5 
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veſt. 1. A _ bats company Wh for this e B , el 


for 4 months ; 1 25 . 70 I.: What ſhare wor each man ve a 


A 40 x z3= = 120 third term for A's * 
Y 5 * on 1 450 third term ior B's ſhare: 5 


| Fo 420 firſt term. 
A If. 420 : 70: 8420 B. i 42 70 300 1 te 
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AQueſ. 2. 1 put into company 3601 for 8 a B 2791. for 


10 months, and C 7351. for 6 months; 3 they gained IO00 1. : n 
ſhare of the gain muſt each have ? 


A 560 6 2 4480 third term for A's we. Y 
B 279 X 10 = 2790 third term for B's ſhare. 
1 0, 7 35 * 6 54410 third term for C's are. -.;; 


1 11680 Gr term. 5 


A. If 11680 : 1000 30 4480 5 % I 2 3 Wie ot < ror 
B. If 11680 : 1000 ee IA. 
C. If 11680 . 1000 Wo 4410 : 377 | 11 4 IL 880 
Proof 1000 o 0 1168 
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A puts in a 68 19 0 for 8 muntkhs 3 3 
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Due. 1. Four partners, A, B, C, and D, built a ſhip, which 
coſt 17301.3, and the freight for her firſt voyage amounted to 
_ 37ol.; of which A*s«ſhare was 741. B's 2111; C's 1481, and D's 


371. ; What was each partner's ſtock? 


uh - - * 
4 1 «3 * i * 7 
4 ? 1 1901 7 1 

(3 


. 8 
5 Total ſtock 1730 Pr oof. 


Queſt. 8. A, B, and C, in company, gain 361. : A put in 201, 
B 30 l. Ca ſum unknown; C took up 161. of the gain: What did 
A and B gain? and what did Cputm} "© 
PPP 
Ff. Het 3 00 


= 


| Weſt 9. A, B, C, and D, in partnerſhip, had a joint ſtock of 
Gool. and gained a certain ſum ; of which A, B, and C, took up 
60 J.; B, C, and D, 9ol.; A, C, and D, 8ol.; A, B, and D, 7ol.; 
What was the ſtock and gain of each partner? 
I Soc TT 

OI ent} Re — 

2 B's 120. —20 5 
C's 180 —— 30 W 
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In fellowſhip with time, the gain or loſs is divided among the 
partners, both in proportion to the ſtocks themſelves, and allo in 

proportion to the times of their continuance in company: for the 
ſame ſtock, continued a double time, procures a double ſhare of 

gain; and continued a triple time, procures a triple ſhare of gain; 
that is, the ſhares of gain or loſs are as the products of the ſeveral 
| ſtocks multiplied into their reſpective times: and accordingly que- 
ſtions belonging to this rule are wrought by the following propor- 
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As the ſum of the \produfs 2 the er Kock; into their re- 


ſpective times, Ss 
To the total gain or 1 N Or 9 
So the We of each man's ſtock i into b. time, 

To his Barn of the gain or lol, | 2 


# 3 {6 _ * „ 2 K 
4 . 9 11 


. 1. 


Nel. I, A wes into company 401 for thins vhs; B , F'Y 
for 4 months 3 8 8 70 I: What ſhare WHT each man have # 


A 40 x 3 = 120 thiek tort fir A's "© 
5105 5 * 2 975 = you. third term 25 B's bare. | 
1 5 4 0 05 42⁰ firſt 1 term. 

7 wo 5 SUL DO et ue þ LE 
A. ties i 7021207 B. If 470: 70 :: 300 | 1 
. %%% ts 20h © 
11 hes gain 20, 
ee 1 0 eder. Bs Foo 3 
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Quel. 2. A put into company 3851 for 8 N 2791. ' 
10 months, ma C73 By for 6 months; they 9 oOo 1. : What 


ſhare of the gain mu each have! - 


A 560 „ 8= 4480 third term or A's have, , 
B 279 x 10 = 2790 third term for B's ſhare. 
Ns 735 * 6 54410. third term for Cs ſhare. TY 
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1 | A's ſock. ak 65 exb. 75 3 
„„ 75 X&6. 1428853 0% 


C's: ſtock. 46.875 * 12 5 =D =610.9 37 al 


—— 


5 Sum ” the produc 1526. 7016 


A. Nine 1 „ 11 Th 
; 4 ö 


i TINT £30 in 1118) 
As 1 636.7016 : 12 125; 55 ; uh 


Wy 


( #2 42.1440 A. 
* 2.995 8891 : 33-2539 B 
b 16e 610935 50.3011 C 


We 4 5 * ”y T% 4-3 * EN © Y 9 aa | —— 


Tou gain nearly 125. 6999 proof. i 


But here too the eaſieſt fes is to find the gain or loſs per l. 


and then make this a common multiplier of the! ſeveral brats of 
the ſtocks and times. Thus: 


OCs 81 
As x $26-yo16 : 125. 7 : 1 : 08233 common Ae 
A 511.875 B 403. 8891 C 610.9375 
55 ee 3 3280. inverted 33280. 331. 
40% 323111 . 12115 1505 
JJC - a "2268s © 
Eh EW 
| . 233 ts Þ 5 . "= 1 © IO 5 
42.1425 3356 2 81 3 5 


The ſhares of the gain are en the ſame as before. - ; 


MORE. EXAMPLE S. 


Aue. 4. A, B, and 7 6d bine a paſture for 24 l.: A FENG in 40 
cows for 4 months, B 30 cows for 2 months, and C 36 cows for 3 
e ; e Hare of the rent muſt each! pay ? « & g 5, 

1 : 9 3 1 0 

= PI Fs of rent 9 12 

B's fhare 3 12 

C C's ſhare = 1 
Pot 24 5 


: Woh 5. A; B, aid c. agreeing to 5s 1 A ls in 
529 J. for 4 monchs, B 329 1. for 7 months, and x for 2 
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a Seer og e Rem. 
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Anſ. SB 1 1 
g C 138 n 


Prout 5 549. © 6219 
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„900. 6. Aland Bi een partoerthip-for-g:yeas; actording.- 


17 4 put in che firſt of January: geol.; but B could pot: put any 


money in till the firſt of May: What ſum muſt B then put in to 
be intitled to an equal ſhare or the gain at the year's end! Anſ. 


75k 


WT: as A, B, and Ca agree to trade in 5 in - company: for T2 
months : A put in at firſt 3641. and at the end of 4 months he put 
in- 40l.-more; B put in at firſt qo81..and-.at. the end of 7 months 


her took out 86L ; C put in at firſt 448 bh and at the end of 3 


months he put in "861. more, and at the end of other 5 months he 
put - in 400l. more; at the year s end their -_ was 1436. : : What Th 


wane ws ſhare ? e 
| | . | > 4. . 
> N gain 56 36 869 
. B's gain 529 10 9 549 
| Lak gain 349 19 at 416 
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* Queſtion in double fellowſhip are Proper. exerciſes fie the 
feldom, occur in real buſineſs; differences zn point of 
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time * w e Ft an interen account. 
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Acrons are agents or doers, reſiding abroad, or 3 8 15 
ho act for their employers; and for their trouble are gene- 


rally allowed, in name of commiſſion or fees, ſo much per cent. 


The computations they have occaſion for are ſuch as occur in the 
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Chf or clougb, called all 8 is another Gall allowance 
on ſome weighable goods, uſually 2 lb. on every 3C. to turn the 
ſcale, or make the weight hold out, when the goods are re-weigh- 
ed. This 1s claimed chiefly, or only, by the citizens of London. 

Suttle or futtle-werght is what remains after the tare is deduced 
from the groſs: and is ſo called only when tret is allowed ; for 
when there is no tret, there is no ſuttle. 

Meat weight is the weight of the goods after all given Wownn- 
ces are deduced. Thus, if tare, tret, and cloff, be allowed, the neat 
weight is what remains after theſe three allowances are deduced, 
If tare and tret only be allowed, the neat weight is what remains 
after theſe two allowances are deduced. If tare only be allowed, | 
the neat weight! is what remains after that allowance 1 is deduced. 
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much on the whole. Again, the allowance for tare is ſometimes 
ſo much per frail, per firkin, per hogſhead, per cheſt, per bag, Oc. 

Laſtly, the allowance for tare is ſometimes ſo much per C. 
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Note 4. The tare for oil in uncertain caſks is 18 lb. per C. but 
pays duty by the gallon, and the number of gallons is computed 
from the neat weight, by allowing 7+1b. to a gallon ; that is, 
multiply the neat pounds by 2, the product divided by 15, oy . 
gallons 3 z or, — the product by 3, and that quot by 5 
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a4 55 half pounds, | 
| rr | 16101 gallons. | 9 255 
bs 3 decimally, the tare may be found * 3 the 
1 5 by the numher of pounds tare in one C. or by the 
decimal of the tare; and this product ſubtracted from the groſs 


by one or other of the three methods following. 1 ; 
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In working by al uot parts, it will be convenient to have at 


hand a table of diviſors, ſuch as the following; which is conſtruct- 
ed in the ſame manner as tbe table of rates and diviſors i in decimal ; 
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0 working decimally, multiply the ſuttle by 0 ; 14 
the product ĩs the tret; ; which deduced from the 15 ts, the 


Neat, 
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When tret is allowed, the OT _ . "II tare 
from the groſs, is called ſuttle; and when cloff is allowed, the re- 
mainder of the ſuttle-weight, after deduamg. the Vet, is again 
called /uttle, or rather Subſuttle. p 

Cloff, bein always 2 Ib. on every 1 o ſubfuttle, i is found by 
taking. T$7 of the ſubſuttle weicht. Wo | 

Or, divide the ſubſuttle C.*s by 3, the quot is clof ; in . 

unds; theſe divided 9 we * 1 98 ; and the remainder Wh Bal 
15 double Fan. Le 1 RR 
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1 Note. The 1 C. remaining in the 
wegen b. flrrfſt diviſion, and the 2 Q. in the 
8 168 ſubfuttle, afford the 1 Ib. cloff. 
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28 3 7 ſuttle. 
1 © 12 tret. To 7 1 
2 -#- 23 abcerde. 8 . The 27 CE afford 18 cloff 
1 En 50 184 TIO. VIE the oft Nos afford a>. / 


29.729 N ee Miovrafrongt > 
The cloff may be found decimally by waere the fubſuttl 


11 


Any operation in tare inde tret : may | be e proved by working the 


ſame e by the rule of. three. Doi 


PRACTICAL QUESTIONS. 
1. | What is the neat weight of 346 C. 3Q. 12 lb. groſs, tare 


142 bb. per C. ? Anſ. 309 C. 20. 212 lb. neat. 


2. What is the neat weight of 139 C. 1 Q. 221b. groſs, tare 


8 lb. per C. tret 4lb. per 104, ayd cloft 2 lb. per 3G? | As. 
123 C. 3 Q. 15 Ib. neat, 


The neat . being 216 C. tare 14 Ib. per C. what. 4 is the 


tare and groſs ? An. The tare is 30 C 3 1 12 Ib. and the 151 
246 C. 3 Q. 12 Ib. 


. The neat weight being 97 Ci 3 Q. 21b. tret 4 1b. Typ 5 
gu $ 
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Ans. The tret is ZE 30.18 Ib. the ſuttle 101 C. 2 20. 20 Ib. 
the tare 16 C. 3 Q. 221b. and the groſs 118 C. 2 Q. 14 Ib. 
5. The groſs weight being 44 C. 3 Q. 18 1b. the tare on the 


- whole 1 C. 1 Q. 2 lb. and the tret 4 Ib. per I04, what is the neat 
weight, and what the price, at 21. 16s. per C. neat? Anſ. The 
neat weight | is 41 C. 3 Q. 24] Ib. and the price is 1171. 10s. 


6. Six hogſheads contain in all 55 C. and 26 lb. groſs; now 
tare being allowed at 30 lb. per hogſhead, tret at 4 per 104, 
and cloff at 21b. per 3C. what- will be the neat weight, and 
what the price thereof, at 9 d. per lb. neat? N Neat weight 


51 C. l price 215 1. 5 67 d. 
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3 R, or » track; is ; the ckelanging of one 8 for ano- 
ther; in doing of which the price of one of the commodities, 


and an equivalent quantity of the other, muſt be found either by 


practice, or by the rule of thre. 
Nest. 1. How many pounds of cotton, at 9 d. per lb. muſt be 
given in barter for 140. 3Q.14 Ib. of Pepper, at 21, 16 s. per 


Gt hg | 
Firſt, Find the pr price or value of the commodity whole quantity 1 
is given, as Tons - CO . 
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The decimal operation of the fame weden follows : I 
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* Sr = and B barter; A oth 20C. 7 4 . at 218. 44 
per C.; . gets eight pieces of cloth, at 70 5 * 8. 3 * What | 
eee and to whom due ? = 13 


B's 8 pieces . at 31. 14 8. come to 1 12 
TS 20 C. cheeſe, at 218. 6d. amount to. 10 
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| Balance due to B Tg 1 3 2 


Enel. 4. A and B barter; A hath ging er worth 11. 178. 4 
per C. ready money, but in barter he will have 21. 16s. per C.; 
B hath nutmegs worth L. 5, 128. per C. ready money: How 
muſt B rate his vutmegs in . to be © on an N es with 
"AY Say, | 1 
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Chap. IV. B A R T E R. t 
| Zh . 
| bow 2. 9. &3 = 4. ; FR 4. . J. E | 
fr 17/44: 4 26 u 88 dof. 
Tons 3 at HE 
ir The ius or priee ww] the g od ee and delivered in * 
ter being always equal, it is obvious, that the product of the quan- 
tities received and delivered, multiplied iato their * rates, 
wil be equal. 
Hence ariſes a rule which may be uſed with advantage i in work- 
ing ſeveral queſtions; namely, Multiply the given quantity and 
rate of the one commodity, and the product divided by the rate-of 
the other commodity quotes the quantity ſought ; or divided by the E 
_ quotes the rate. | 
. 5. How many yards of linen, at apr yard, bet I : 
have in barter for 120 yards of velvet at 1 * See 5 
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Lund. Sixpences. b Sirp. el 3 
120 e 2M =, 3780, and 5557 d4% . 


Lush 6. 1 1 TITER 140 yinds of 'broad eloch 4 in a bo 28 
8 of velvet, at 168. 8 d. 2 y_ what was the broad cloth . 
valued at per nd 1 


Tard. Groats.” 55 e Fi 0 8. 7 
28 K 50 = : 1400, and 140)r4o0(19 groats, or 34 Aa. 


Quel. 7. How many hat at 76. napkins at 4s. and caps at 1 8. e 
of each an equal number, N 1 NN in Jer Ka 280 os of 1 
linen, at F per rurd? Eng 1 65-4 ; 


250 * 386%, and 7 +4 + — 12)840(70 of each fore: au. 

Quel. 8. A bc ar C. "hops, FA 30 "5 per C. Gs which B gives 
him 201. in money, and the reſt in prunes, at 5d. per lb. Ho 
many” prunes did B give A beſide the 201.2 An/: 17 C. 30. A lb. 

Left. 9. A has 608 yards broad cloth, at 145. per yard; for 
which B gives him. 1251. 128. and 85 C. 2 2 Q. 24 lb. bees WAX : 
How was the wax rated per C? Anſ. At zl. 108. per Cc. 

| Queſt. 10. A hath 120 yards druggets, worth 6s. per yard, yk 
in barter he will have 8s. per yard; B hath ſhalloon worth 48. 
per yard: How ought B to rate his ſhalloon in barter ? and hom : 
many yards ought; he to give A for his druggets? An/. The ſhal- 
loon is to be Mn at 58. 4d. per yard; and 180 yards to be given 
for the druggets. 

Weſt. wy 1 th 324 yards linen, at 45. 6d. per yard; for 
which B gives him hats, at 78. per piece, and ſtockings, at 6s. 6d. 
ber pair: How many hats and pairs of ſtockings, of each an equal 
number, muſt B give A for his linen! ? 3 108 hats, and 1 by 
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Queſt. 12. A has 100 pieces alk, worth 31. er piece; but bar. 
ters them at 41. per piece, and takes their value from B in wool, 
at 71. 10s. per C. which was only worth 61. per C.: How much 
wool muſt B give A for the alk Whether was A or B the gain- 
er d and how ee r B 10 A 5 37 C. wol, on os 


7% GR fro be. | 
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14 7 + #56 3-8 $a 5 IT. 12 8 . 


Uefa his to load gain, RIES und vn pre 
tice, or the rule of three, as in the following examples. 


Queſt. 1. A goin. bought 436 yards: of broad cloth, at 85, 
6d. per yard, which he fold. at 10'S, 4 d. per yard: : How 9 did 
he gain on the whole? 

Find both the buying price and Cling price-by OW or the 
rule of three, and their difference is the We: 72 1 
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= 1 4 er price. 
> ts. 6 0 dypingprice. 


«5480 4 39 19 4 gain. 


** A ti} 1 15 Jy 110 $1 7 


Ot | Find he's gain n 1 by ſubtracting dcinying Sd rom 
7 the felling rate; and then find: the e on 436 n, by cs 
or by * rale of EINE.) b har . 


4 4 


er H a 
5 | | | v 2 K | 3 50 157 24 £1497 K r 000 
RY 22 be x : 2534 a 1 Ry 5 2 Tar. 2 251 Na 58 
7 10 2 buying'r rate. tar di 2 Daz 3.1 $0 436 at IS. 10 d. 
2. 6 Telingi r 1 43.4 0111. 15 f 7111 . 6d. 3 4 218 woe vs « 80 * * 
— Ni #it 103 de \ 62 1 _ ren 
1 10 \ gain per yard... Le 456 Ho bed Seeds od ON or ftp, 
| C2, 42 799.4 / 444-70! 


15 39 19 4 grin. haut 


{ 31S uy 4 
"4 27 - 


Y 


Ce. 


Ace 


21 


per Ib. which he ſold for . 148. 15 


* 
Chap. V. LOS 8. and 58 AI N. 383 
f V4 . — 4 7 (F534 4.6 "Td. w1 Wi - 1 2 Ta. | 10 n « $34 I4 RN TAE Al 1 
4 "$168 4 TY 3 . C4 £6 0 «Of 15 55 22: .. E , & 1.3 : 1 1515 1 f . 
11 13 i b ».74 . 8 a bs 
OT 30.8 872 f ö £27h 
7 a 43 — | Ds f ö 
8 . 
2Þ)79l 2 
614 5d: woillift s 10 Od.,.o I, 19 4 ä 
| 0 BLU | 


CP IOW IR - 20K ht Es "4 1 0 _— FE 12 
or, B 11 1 : ogg; 436 39 19 4 


0 2. A draper bought 124 yards of holland for gil. | How 


: * he ſell 1t per yard to. 281 10 l. 6s. 8d. on the whole? 


To the buying price add the intended Hin, and then find the 


rate per yard, by the rule of three. LR 


tryed 


2 9 el e T 5, 5 
IF 20 H. 5 N 1 ito. TE; 4 5 Tas. 2 "IT 4. 77. bY 37 fo, 0 | 
31 0 0 buying price. 1 Wh 455 6 8 5.6.8 Arſe 
10; 6 8 gain. 3 Le * | 516} 5 


by ©" . 2 a 8 


41 68 ſelling price. | Or, decimally, If 124: 41 2 6 8 


Quell. 3. A grocer bought 3C. I How Ib. of cloves, at 28. 4d. 
ow much did he ein on the 3 

whole? . 
Find the buying price, ſubtract 1 from, the felling price, and 9 
the remainder is the gain, vi. 81. 128. b 
Dueft. . A parcel of goods was bought for 60 l. and fold for 7 51. . 
What was gained per cent.? that i is, How many pounds, ſhillings, 
or pence, would have been gained in the ſale upon 100l. 1005. or 
100d, laid out in the en 2 „ 25 per cent. Ta 
G3 ba 2 5 . | 
As bo : 75 100 125. Or, As 60 100 25. 


Quell. 5. If a | halfpenny i in the ſhilling be a Mete profit, 5 
what does he gain per cent.“ oY 4% 38. 4d. er 100l. or 4g 5 
Per cent, 


| Becauſe 4d. pendbilling i is 10% Or, P FR is Ars. and 


: ter rl: you may work. thus: - 24846, you mer work allo thus: 1 
—— * „„ ; J). 8 
2 21 28 170 - £251 © SETTER — 

— — „ 028 
N 12)1000 pounce. I: 
*o bas. „ . 4 3 4 ber 100 * 2 
N 0: ah 4 Ut e 
os . 8 A 3 ls 
* 1. 4 3, 4 3 Hence 
93 1 


Fl 
2% 9. * 
. Y 
8 „ * *; 
—4 * 


„% kross n fn Fare ul 


Hence a penny in the ſtülling is L. 8 6: 8 per rool. or 81 per 
cent. And a penny N tots in the ſhulling 18'121, 108. per 1001 
or 12 per cent. 
Queſl. 6. If 2d. in the ſhilling be a dealer's profit, what does he 
gain per cent.? Anſ. L. 16.13: 4 per 100L. or 167 N cent. 
Becauſe 2d. is & s. take Snag 12105 as follows : : 4 


6) tool. 2 


L. x6 13 Ws; 


Hen it is obvious, that whatever part of a ſhilling the profit 
or loſs is, the ſame part of 100 will be the gain or loſs per cent. 
Thus, 3 d. of profit or loſs on the ſhilling is 25 ger cent. And in 

like manner, from the gain or loſs FE cent. G may the Profit 
or or er ſhilling be found. A 28 e Hae 

vhatever part of a pound the given "yy or loſs is, the like 

Ne pe 100 will be the gain or loſs per, cent. q, Which, ee 

may be found as directed abvee. 

Queſt. 7. A chapman has goods t to the value of L. 415: 12: 6; 
but coming to a bad market, was obliged to fell them at 12 per 

cent. loſs : What were they fold for ? 9 358 1 35 Tee the 5 


— — 
— — 


0 
bes” 
7 
I k 
"7 gf 
VI 
69 
J * 
1 
. 
14 2 
A + 
"> 
+» FERN 
8 . 
_—_ 
pe 
' 4 
«#1 
k G * 5 
'L *# "4 
3 
2 * «IF 
8 
. 3 
9 
= "4 * 
9 
1 
* 2% 

, 1 8 
RES 
. 
A 

1 0 
A if 
74 
by I 
VI i 4 
* 0 . 
I * 
bu 8 
8 
+4 
T8 i 
93 1 
. 
„ 
1 "wy 
ub 
i 
1 $ 
* 
r 
_ F 
bY: 
p tn 
q 7 4 
l ii 
1 
. 
l 
nl 


work. ai f 
. . w * a *. 1 $4 8 * 22 * 
5 10 Fe 0 n 51 
5 Fry 2 #\ 7 4 > A uod 1 _ 4 1 - 
. 83 * A 8998 1 _—_ 7 $08» 


Vf. 1 28100 
II 100 6 +: ths 1, ory 6] 1. 10 * 12 = oft 5 12 '6 


mmm % . 2. 2 — * 
x FR : Foe * — . 7 | * 
| 7 FS LAT" } 9 th 7 
152 n 
FRA a TFH. — 2 5 
© 4 **&, 4b =y * bn p 
4 AI TIS of 5; 


_ 


1 = i thy 


ET WE 


| Queſt. 8. hs menchane lo 3 to the 3 = 42 5 and 7 
fers to ſell them for 15 per cent. Fa: Wink came they to? Anf. 


* * Ls Say, 1 


9 * 
. N 8 > 
* a 
/ 


Chap. V. 
3 


1 100 


115 423 425 


115 


— 


445 
N 98. 


N41 2125 1 


IL. 488075 
e 


* 
&”, qu 15 


5 * I zoo 


0 


LOSS and. GAIN 


| 400 | 
{225 þ* 


385 
Or thus: 


| 425 at 15 per cent. 


5 


1 Gamba ; 


631 5 2255 
42 5 Prime coſt. 


1 . 488 1 5 price. 


- Queſt. g. The prime : coſt of a Seat of 1 ſent to Yanks 1s 
L. 37:8: 15; and being ſold at 75 per cent. advance on the in- 
voice, what does that amount to? Anf. L. 6 85 95 25 „ 


LL. 4 
Wao : 75 


748 
12 


3 


. 


33925 
LE 
17955. 
1 
9 
1236733 | 


—ꝛ— — 


abel 


A 1. 28 * 4 45 


Frime doſt 148 BY 


Amount 


65 9 * 


4. 
. 37 8 1 
„ 


The 50 cut off 18 ON f.= 


Bb 


Le. . 4. 


N | los, 10 10 : 175 : : 37 22 a Iz | 


2 © OP 
—_ 


748 
IS. - 
* 


5 
5 
39955 
25137 
357 


Hess 50 


1 015575 1 


 2þ)130lg 2 
L. 55 9% 


| Amount 


if. more. 


= | 95 Fr Deſt, 10. 


ol - 
1 A . 


4. 

=_ = 9 
. 
RR 


* — 
. A "Th Nr 
. R +; - 6 = £: 
Xi EY 4 


2 bo + 
” Ky = * 2 2 
GGG 
— v4, 7 
* - — — — 
= — 


2 

= 1 - 
ey) N 0 
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T 
1 
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FO RED. > 
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P F * 
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* G 4 2 * 


2 
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Then fay, 


10 per cent.; but the market fa 
reſt of the ſame corn at 75. per buſhel ; What did he gain or loſe 


336 1088 ind GAIN Fan m. 
Que /. 10. If 86 pieces of cloth coſt in all 1291. how muſt they 


be 18 per Pry to 1985 15 per cent. ? * L. 114: 6. Say, 


. WR | 1 W ro 
If oo: 119 2 129 5: 148 7 
Pi „ * 09 OP 6. d. 
And, If 86 : 148 7::< © 1-114 0 


'Oneft. 11. A grocer bought 4C. 1 Kar for L. 15: TT 4; 
which happening to be damnified, he is willing to loſe 124 fer 


cent.: How muſt he ſell it þ * Anſ. At 7 d. per lb. 


From 1001. ſubtract 121. 18 8. and . remains By J. 10 8. 


— 


I. 1 


17 100 87 10 5 15 T7 4 13 17 5 the felling price of the 


| "OY: 
„ % . 22 . © 
And, If 4 1 13 TEES 1:14 5 the rate per lb. hy 


© Oueſt. 12. If a merehant, in Kling goods at 8 d. per Ib. gain 12 


per cent. what will he gain per cent. in ſelling the ſame goods at 


9d. per Ib. ? Anf. 26 per cent. 


Is 112 9 126 
ws I 2; Sold a Pede of: rum for 21 and gained 20 


cent.: What was the prime colt | ? Anſ. 25 . | 


| fa” „ # 
17 120 100 „„ 30 : 25 


Queſt. I4. A 3 ſold 10 fodder of N 3 fodder con- 


taining 194 C. for 2041. 15 8. and gained 125 "op! cent.: How 
much did it coſt him in all? and how mo er. C.? _ 182 J. in 


all : and 18 5 8 d per C. 
' Qveft. 15. A merchant ſells 8 tuns of \ wine fp 4401. and 155 


22 per cent.: How much did it coſt per tun? and how does he 
ell it per gallon | ? Anſ. It coſt 621. 10 8. A tun; and he ſells it 
at 48. 4d. IZ f. per gallon. 


Deſt. 16. If A Se ſell cloth at 11 8. 6d. per yard, and 


thereby gain 15 per cent. what would he gain per cent. by felling 
the {ame cloth at 125. per yard? Anf..29. per cent. 


Queſt. 17. A merchant ſelling corn at 8 8. per buſhel, IE] 
fing, he was obliged to ſell the 


per cent. on this laſt ſale? Anf. He loſt 34 per cent. 
Vell. 18. A draper bought 28 pieces of ſtuffs, at 4 1. per piece; 3 

and ſells Io of them at 41, 6 8. v5 beer, and 8 of them at 15 

| . 


4 


<> 
a 9 


a 
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g 8. oor piece : At what tate muſt he ſell the reſt, to gain IO per 
cent. on the whole ? e At 4. 10. per . 925 


© Te au CHALETS 
MISCELLANIES. 


I. Brolage. 


Bbesez: are agents employed by e in e mer- 


cantile affairs; ſuch as, buying, ſelling, negotiating bills, Oc. 


4 are generally men that have been bred merchants, under- 


ſtand trade and exchange, with the proper ſeaſons of doing buſi- 


neſs. They muſt too be men of character; and no decayed mer- 
chant is allowed to officiate as broker without a ſpecial licence. 
The payment or fee for their ſervice is called brobage, being a 


ſcanty allowance of a few ſhillings per cent. or on the 100 l.; and 


is readily caſt up by practice, as in the following examples: 


Find the brokage at 1 per cent. by dividing. the given ſum by 8 
100, and then take aliquot parts of the quot. 225 


* 


1. What is the brokage of 3 98 5 1 5: 6, at 68. per cent. ? 


. 9 + a Lt & OB It 8 
| Go, =o, * 17 * 4 — . 
«17-4 15 CVVT 3981 1 9 34 
5 Ns TEE | 10)ap 7 11 54 . 8 A | 
hat 45. 9 * i 2 19 , 
| EO | 
f 31 4 
2 What is the rn of 4391. 195 8. at t 74.6 64. Her cent. 2 
«7 7 2˙· v 
d. 11 9 OY 3 114 
MI 4; , 
. 1 12 114 Aa 


3. What 1s the  brkage 0 of 34 5 _ 8. at 4 s. 9 d. ber cent; 2? 
Bb 2 e . 2 


3 8 ©" MISCELLA EE Tatt Ill 


FFF . ret 9 = 
| I2 "Mt: 220 
f 31 68 


MORE EXAMPLES. 


| 4. 'What i is the brokage of L. 8 34 18 +4 at 'S 8. 6 d. per cent, ? 2 
, 104. 
Ben "bark 18 1 brokage of 1 476: 12 95 at 6s. $4. 250 cent.? 
As. . . 
+ rs What | is ; the e of L. 954, 175 at Ne 961 a cent.? 
II. N i, 5 1 
75 W a BD in trade fails, ſtops payment, or turns e, 
he is called bankrupt ; and the computations uſed in ſettling affairs 
q n the creditors are fuch as occur in the omg queſuons : 


1. A bankrupt's elſects amount to 9111. 10 8. and he owes, | 
ae] 1 5 1 

5 To A 220 16 6 

To B 312 6 0 

ee 117 123. 0; 

To D 106 12 6 

e d o 

Io F 124 12 8 


In all 1082 0 92 
2 5 8 "hs can he afford to pay per r pound ? and what muſt | 
each creditor have? 


. I 5 8. . e and the creditors LS as follows : 845 


"Sh 9. os. 
ah E et 1 HH 
5 e 807.00 do 
8 LEE... 
2 7 V 


ꝶ3ßt 7777 tend 


Proof ft 290! i 


[ ma * \ ; 
LY 
* | 7 F 


. 155 dividend for 1 l. by t, is ph 
lk 1082 : 811 10 Hog 1 


Re: IV 1 
e 
Res 


: 


Then find the dividend to ok creditor by praftice, as follows 1 
b | F 4. d. | 7 L. 65 

A 220 16 6, at 15. 1 8 oY 

5 x 110 8 2 e 10 2156 Mes 


Work i in like manner br each of the other Ne. 8 


Or you may werk by decimal practice, vz. turn the dividend 
for 1 J. into a decimal, multiply it through the nine digits; and 
you have a table conſtructed, rom which may be collected the di- 
vidend for each creditor; by moving the ed na 
aliquot Parts, 4 as e A 
OE e 94% Bt - 1 6 TABLE. 


Z A 220 1 1 


75. 
1. 50 
„ 
3-00 
3-75 
4. * 5 
885 


3 


> ths. 


200 oo . e pn: 
V 
t FS 344 3 1 2 | 675 | N 

1122 of „%%%ö;ĩör˙ ̃ 0375: 
EM 2X 8 Gent 1 


[S o 3 Ti £ 


B 3 312 | 1 5 Ft ED 5 312 8 85 


75 5 | 


be. ee * 9 | 1560 
„ „„ . 8204 


2234.00 


> 
O9 


8 5 MIS CE I. L ANI E s. = 


point, and 8. 


g # - I a 
n IT DES I 
= — 5 a 2 = _ * 1 > wel 
EN oP EO; ” r nt Mic _ ES = 
= "=" - C6 a $ RON = —_— * 3 8. » o = - = 
wy Fo, EIED 2 0 hb =. Is 2 - 2 — — 20> ISS \ l - \ _ —— N 
f 1 . fy 242 e 8 2 7 © 5£* — - 2 — 1 INIT - 8 © IIS — at 
Jn r $ - i 7 Y . 4.3 ? = A x I 8 K po * 2 ay YET = _ 


_ 
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1 
1 
* — 5 2 ety 
#7 = bh 4 
þ A, 
* 3 
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— Hr 
tn Nd 


= m_—_— 3 e 
2 =” Sens 
> 5 n — N & 


_=_ FE. 
2 
3 1 
1 
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<—- 23 r 
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737 _— 
- n n 
2 — — os; 
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S Agel e 
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Da ner rt 
3s; 24 on 
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7 255, 1 = \ 
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= ** nþ —_— 
+ 7 2 * * 2 1 — F by by 33 ” oo a * _ = R 
8 — «. 2 " — " 4 * 2 3 8 4 — J ; * - * ty A.» _ 2 
2 FILLS, ID 1. o_ Rr J "© - 3 of CR l \ ow - a ibs IH . 85 La i — 1 LES) b uy In 
2 * : r 2 2 * - * — FE p p % - 4 + 4 Bs | JF E. 8 * = L . 
a * jo T2 ah * © r << \ —— 2 n — 3 * LY A 2 - 2 FR: 
3 * K — * 1 8 — a" > — 4 — A RN = 6 >< 5 # "4 * 4 1 2 [2.3 — 5 
* We —. 1 * Iz p 1 e * - 5 2 $25, i —_— 2 Th i, Bw 6 2 5 = Yo __ 2 7 « © 20 2 X kat its = bo © 7 A 
Fa 5 YT r » us - = — 0 - ” I * 5 * " * 2 2 * * 7 4 wa "FTE. 
. 455 * Ca 1 _ ARS — 2 * * * ” i 3C x; "Rs Aras; D . — 2 & een x a 
x L n — + wn yp Y * * j . 
i 1 ö * F — N "ew AER — eee e 2 - -_ 4 . " — 2 


oj x nts 


- indemnify. the inſured from ſuch loſſes as are meptioned in the po- 
licy of inſurance, in· conſideration of a ſum of money called pre- 


3 


rer is to be allowed a {mall di 
cent.; that is, he is to pay but 98 l. for every 100 |. in ſured; ; and 
the 98 J. is called the /bort recovery. 


cargo, but even the premium and diſcount ; that, in "vaſe of loſs, 


_ © office, exactly equal to the value of the laid cargo; and this is 
22 called covering his outſet. * 


2. A ſtops paymenit, and agrees with his creditors at * s. 6d. 
per 1 What will B ee to ham he owes 400 J.? 
| F Eee! 
400, at Th 5. 64. 
Se On — — 
10 O 20 3 J {bes 7 
W : 


2 6= 50 


— 


355 ai. „ 


+ K compounds with his creditors for I 3 8. 4: d. 4. per. poupd: 
What Oy B expect, to whom he owes 41 * W 5 d.; 


9 2h 9. d. 
415 9 6, at CELLS . 


5 8=Þ=138 9 20 
IG 1 138 9 20; 


276 19 [FM OTE 
MORE EXAMPLES, = 


6s 4,3 » 


and e with B, by paying him 55 he 8. 8 d. Wat v was s the 
. debt ? Af 9 h = 


N. Hſurunce. 5 


Inſurange i is a ſecurity given by the inſurers or underwriters, to 


mium ; which varies according to the riſk, and 1 is generally ſo much 

per cent. 9 | 

It is an aſhal ls in the alicy, that in caſo of loſs, the inf 
" $29 or abatement, commonly 2 per 


A merchant ſometimes inſures, not only the full 8 of his 


he may be entitled'to a ſum from the underwriters” ox inſurance 


10 caſe of damage or loſs, : an eſtimate thereof | is made out, 7 


er 


his | 


ice 
15 


* 


ch. Vl. MISCE L I. AN 1 E 8. 51 : 


the wacher writers pay in proportion te to their 33 fubſeri tions; ; 


and this is called an average. 


Moſt of the com 1 7 3 to inſurance, fall under one or 
other of the caſes following. 


Caſe I. Given the rate per cent. to find the premium. 

Work by practice or aliquot parts. 

Ex. What premium muſt be paid for inſuring 8 54l at 74 per 
deen and for n 0 at 1 35 o 


N Ex. 2. ; 
VVV f 
p. c. . gs VVV | Pc. FO EIS — 
5 42.7 10 286 
27 2 4 85 | 28 | $72 
— „„—ͤ;r᷑ 1 , 0. 
„ GLENS 1 Es —. ee 
W "Onan | 2. 9. f 
133 386. 18386 2 Arſe i 


| Caſe II. Giyen tha diſcount per cent, to find the ſhort recovery. 
Work by aliquot parts. 


Ex. What is the ſhort recovery of L. 2000 igſured, when dif- 


count 18 allowed at 2 per cent. and at 24 per cent. ? 6 


t p. c. . bs SY P. c. RENE | 
2=75 | 2000 Pw 2 2000 of 
„ 40 Mount. 50 diſcount. 
955 ſhort recovery. I 19 50 ſhort recovery. 


Caſe III. Given the rate per cent. of premium and diſconnt, to 


ink what ſum muſt be inſured. to cover the outlet in a lipgle voy- 
age. 


Subtract hs "0M of the” premium, 4 aden . 100, and 


then ſay, As. the remainder to 100, ſo the outſet to the anſwer. 


Ex. 1. If the premium be 10 per cent. and the diſcount 2 pee cent. 


what ſum muſt be inſured to cover L. 100 outlet ? * 


10 premium. 100 „ 

1 diſcount. 35 12 i 8 
5 723 ſum. 1 As 88 88 1100 3 100: 113 12 8 al. 

BE Me . . d. | 
| Sum Wipe . 8 

5 Deduct 2 4 30 cent. 2 2 5 diſcount. 

| Infarer pays . 111 7 3 in caſe of loſs. 
3 Deduct 10 per cent. Ds 25 F prog. 
_ Outlet covered | | _ ES or made good. 18 
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x. 2. #- the. premium be 134 pen cent. and the diſcount 2 per 
N what ſum mark be iured 1 in order to cover 800 l. outſet? 


132 premium. 13 100 nine 2 4 ; 5 ory: I a 151 e 
2 diſcount. N 15. 25 ot e3t89 Sd % 
F „ 5 IE 3 45 
151 ſum, As 84-5 10⁰ 172 800: -946 14 4.304 Auf 
* | ' $55" 7 4 71. 4 


Caſe IV. Given dhe rate per cent. uf fai ee Wount, to 
find the premium out and N and what ſum mae ye red to 


| cover the inſet. 


Firſt, Find the premium on the voynge out, as Hugh above, 


4 65+ "this voyage home work thus ; From the ſhort recovery de- 
duct the premium; then ſay, As the remainder to the premium, 


ſo the ſum of the outſet and premium of the voyage out, to the 
premium of the voyage home; which, added to the premium of 


the voyage out, gives the total premium. Laſtly, Find what ſum 
inſured will cover the inſet by Caſe g. 


Ex. If the premium be 10 per cent. and the diſcount 2 per cent. 
what premium muſt be paid for inſuring 100 l. out and home? and 
oe ſum muſt be inſured to cover the inſet? | | 


"By Cale. 3. LO, I, the premarin” of the voyage: out wie Li Ft; 753 


Fa 1. wit 77511 


9 1 4. d. | ts EY 
8 e premium out. 
FF outlet. 5 988 eh 
As 88 o : {111 7 3: 12 13 1 premium home. 
e 3 ES IS YH 2 GE? ons: | 


„* 


— 


24 00 4 total premium. | 


Laſtly, 5 Caſe 4. Bud what rey muſt be. infured to cover 


"Pup FEES Eds 3, 1 0 3 1 


X « 4 ; : L v3 1 5 : N +, 5 5 f 
eee W 1 = £4: 
* q f . Fa ”. . L «<4 * 4 6 4 * 
P 5 be : * 
4 FLEET #14 +. 06, . 
* * 


e 88 100111 e 
„„ GED». 8 = 12 7 , ee 


6805736 45 dab. 10 11 a 


In former times the 2 . were SE concei- 


ved in ſuch vague terms, that ſometimes it was no eaſy matter to 
ſettle an average when a loſs happened. The afiair was uſually 
brought before a court, critical queſtions were ſtarted, difficulties 
1 bad dhe * Wu were raiſed, that tended to inveigle the auß 


and 


* * 


* 
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aud FOR oY it a ſubj gk, .endleſs altercation 2 but as: * is o- 
therwiſe now; for lcarce any mis fortune can happen but what. is 
expreſsly ſpecified i in, \.the policies uſed at preſent. I ſhall conclude 
inſurance with one example of a general warte .on. ſhip, Soods, 
and freight. alt. a 8 


A ſhip, by ſtreſs of weather, loſt her maſts, was forced aſhore 
ang: * W alem at E. 
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IV. 07 purchaſing 8 Stocks. 


- Is Britiſh government, ever fince the Revdueras] in 1688, have 

deen in uſe to raiſe ſupplies, for carrying on war, or anfwering Oo 
ther exigencies of the ſtate, by borrowing, money, and rie- 
ting the public taxes for payment of the intereſt. 

Theſe national debts, contracted by borrowing from the bank 
of England, from trading companies, and from private perſons, 
or by ſelling annuities, with the proviſions made by parliament for 

paying the intereſt due thereon, or for cancelling the debts, are ; 
commonly called- the public funds or flocks ; and come under va- 
rious deſignations; fuch as, Bank Stock, India Stoch, India n. 
nuities, India Bonds, South-Sea Stock, South-Sea Annuities, Three : 
per cent. Reduced Annuities, Three per cent. Conſolidated Annuities, © 
| Three and a half per cent. Annuities, Four per cent. Annurties, 
Lon Annuities, Exchequer Bills, Navy and Vietualling Bills, &c. & 

When the parhament has voted the ſupplies, a ſubicription i is - 
pened, and generally a few men of fortune ſubſcribe; for the whole; 
and as the ſubſcriptions are all transferable, they afterwards ſell 
off theſe ſtocks in {mall ſhares, and at high rates, and the profits 
thence ariſing are ſo much clear gain. / 

The annuities and growing intereſt have hitherto been: always 
punctually paid; and as the ſtocks now amount to many millions 
Sterling, not only monied corporations and men of fortune 1 in 

wn, but many foreigners, have come to be concerned in them. 

The Britiſh ſtocks are now become a conſiderable branch on com- 
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e tel on in Exchange alley; and commiſſions are ſent r 
from all the parts of Europe to make purchaſes in them. 

Stocks are bought or ſold at ſo much per cent.; and the price, 
or ſum to be paid, may be eaſt r by 8 pee or- Decimal, as in 
4 following examples: 1 


. muſt be paid for 4031 bs, bank annwities, at t 94 per 
1 I Praclice. B  Decimall, 
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If the flock be any juſt number of: ane, War the rate 
ericent.' by the number of hundreds, and the e 1s Wer price, 


as in the following example : 6294 


. What muſt [ pay for 80ol. three ah cent. annuities at 2 
per cent.! opts N 55 | 
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| W. 4s 40 way 'o finding the value of Me for bundred or fo tory 


0 1. 25 


If 190 rata, 4 or 1 of 1, be ſhillings, multiply the r rate 2 0 3 5 5 


and the product is the anſwer in pounds. 
The anſwer, multiplied by 2, 3, 4, S's or rbyy 10, givest the e price 
of 200, 300, 400, &'c..or of 1009 


EXAMPLES. 


1. What coſt 100 elle, at 8 | 3. What coſt 190 Ib, at 3 
per ell? . 77 | 148, 90 Ee, a 
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240 price * 300 ellss. 
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If the rate be pence, multiply the rate by 5. divide Fo, es 
by 12, the . mal be pounds, and every unit of the remainder | 
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„What will 100 yards caſt, | 2. What will 100 ells tack at 
at I, per yard? 1 8 If N ee 
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0 1 the rate be Killin gs and pence, multiply © Og rate by 5; ; the 
18888 under ſhillings will be Aetna ana 95 09 one o the Pro- 
du under pence will be 18. 8d. 18 0 5 | 
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| If the rate be farthings, multiply the rate by 5 node every, unit 
7 of the ded. n 4 


EXAMPLES. „5 
5. What will 100 > apples coſt, Lv. What will x 100 oranges colt, 
at if. each? | 7 | at 119 each? 1 ON 
CV 
„ 'If the value of 100-be given, and the, 888 or price of I, „ be re- 
. quired, reverſe. the operanon. 


it 


Wo 
„ 
on 


W 
WET 


Ns 


= © 
”_ 7 
q \ — HE 
= m l 1 1 , 
= 2 - Ro 6 8 = > 
= PR. 4 F 4 2. 2 LE 
* n = = — — — 
1 >, * Cotto wr \ - 7 
1 « —_— o Ye Shed 
2 


= 


VI. A gf way of fnding the value o the lng bundr 4, yo ff „ 


0: 353 


Efteem the pence in the rate ſo many pounds 45 and wr A far- 
t ag, , 
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| the half of this amount is the anſwer. 
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1 ell cot, at] 3. What will 120 * colt, 
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2. What will 120 yards coſt | „ Wbt will 120 lb. col, OY 


Ir the ptice of 120 be given, and the rate be Toned, reverſe 


1 every penny in the rate 9s. 4 d.; eſteem 1 farthings 


1. What wif: 1 C. coll, at | 2. What A 1 c. coll, at 


| Nuliply the rate. or price of x dozen, in Fn, 4 4; 31 
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things, take ſuch a part 5 a pound as they are at's a penny, and 
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EXAMPLES. ear. 


I. What will I creat; groſs. 1 2. What will 1 great groſ 
| coy at pl er dozen © 1 colt, at 8 Per oven ? 
7 3 e 15 5 


Dar LOS 5 9s 
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In the ſame manner bing the value of the {mall groß be found 
from the price of 1 given. 
If the value of the groſs be given, and the rate bs required, re- 
verſe the operation; that is, multiply by 5, and divide che 125 
duct by 3, and the Mot is the anſwer 1 in . 815 
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A. The price of goods caf up by inverting the queſtion. | 


In many caſes, the value or price of goods may be found with 
great eaſe, by inverting the queſtion, vis. eſteem the given . 
Ks tity to be 158 rate, and the rate to be the quantity. | 
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Chap. VII. 
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Fe 18 the receiving or paying money in one e country for 
the like ſum in another. 


The par in exchange is when the ſum received and paid away 


are of the ſame intrinſie value, or contain an equal quantity of pure 


4 5 


gold or ſilver. ; 
The courſe of exchange is the current price betwixt two places, 


which is always fluctuating and unſettled, being ſometimes above 
and ſometimes below par, accordin to the circumſtances of trade. 
When the courſe of exchange riſes above par, the country where 


it riſes may conclude for certain, that the balance of trade runs a- 


gainſt them. The truth of this will appear, if we ſuppoſe Britain 
to import from any foreign place goods to the value of r00,0001. | 
at par, and export only to the value of 80,0001. ; in this caſe bills . 


on the ſaid 1 oh. place will be ſcarce in Britain, and conſequent- 


ly will riſe in value; and after the 80,0001. is paid, bills muſt be 
procured from other places at a high rate to pay the remainder, 
ſo that perhaps 120, 000l. may be Py, for bills to diſcharge a debt 


of 100,000 l. 


Though the courſe of Sichen be in a ee flux, = riſes 
or falls according to the circumſtances of trade, yet the exchanges | 
of London, Holland, Hamburgh, and Venice, 1 in a great meaſure 
| repre thoſe of all other 1 in wir. e 


1 | Exchange with Holland. 
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In Holland there are two loety of money, . and 3 . 
The bank is reckoned good ſecurity; demands on the bank are 


8 8 or 2 duytes, ] (7 groat or penny => 0.54 

2 Groats, or 16 pennings, | - | I fiver =,0 ha 

6 Stivers, or 12 pence, Je 1 Tehilling = 000 - 
20 Schillings, _ 88 is 1 pound ADE Frag 11.18 
20 Stivers, or 40 pence, N I guilder or florin = x 9.86 

6 Guilders, or florins, pound Flemiſh 810 11.18 

27 Guilders, or florins, | I rixdollar e 


readily anſwered; and hence bank money is generally rated from TI 


3 to 6 per cent. better than the current. The Gilgrence between ; 


the bank and current money is called the agio. 


Bilts on Holland are always drawn. in bank money; and if ac- 
counts be ſent over from Holland t to Britain in current money, the 
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Britiſh merchant pays theſe accounts 1 vill, and | in this caſe has 
the Wat of the be. oa e f 
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To e bank. money to current . WEED = 
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As 100 to 100 > +agio, ſo the given guilders oe anten 2 


E X AM PI. E. 


What will 2210 - hilly! in bank money a amount to in Halland 
NY, the agio 251. 35 per cent. wh In 
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Chap. VII. 
EXAMPLE. 


What will 9 ders I ſtiver 4 pennings, Holland currency, 
amount to in Lp money, the agio being 35 per cent. 


1 _ «Guild. Guild. Guild. ft. pen. 
As 103T 100 :: 2279 I 4: 
8 | 


Wo 20 

4 N 800 45581 

. „„ 

| 193 76500 273490 

| 16 5 | 45551 

990. , 5 729300 

„ „ 
1 8264 Dye: 8) 8 5 

Sp 55 Guild. 


: IM . 3 
„ 110 ee bank. 


by others in pounds, ſchillings, and pence, Flemiſh, 


that is, 1 I. 16 8. 9.08 d. Flemiſh. 
land loſes by: the anchange, and the ,contrary. 


Sterling money is changed into >. Flemiſh, by faying, 


As 11. Sterling to the given rate, : 
So is the given Sterling to the Flemiſh fought: b 


Or the e Flemiſh money may de caſt up by praftice. 7 


CY Due money, HP pounds, ſhillings, pence, Flemiſh, or 
tice, one . vere; Pbnings, may be N into Sterling, oy 


aying, 7 
As the given rate to 1l. Sterling, we : 
* the given Dutch to the Sterling fought. 4 


mh EXAMPLES. 


_ +1, A . in Britain draws on Wann bar +821. Ste- 
„ ling: How many pounds Flemiſh, and how many + will 


1 X. that amount to, abzug at 348. 8 d. per pound Sterling ? 


5 1 
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In Ate . Middleburgh, '@c. books and ac- 


counts are kept by ſome in guilders, ſtivers, and pennings, and 


Britain gives I 1. Sterling for an uncertain number of Ghillings 8 
and pence Flemiſh. The par is 11. Ong for 3 59 5. Flemith 3, 5 


When the Flemiſh rate riſes RES, par, Britain gains and Hol | 
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IL. 1355 9. 4 Elem. 8 


By Practice. „ 
4 L. 5 4. YE 


108. 2 1 391 
46. 176 3 
3 „ 


. \ 
F iN : G * | 3 N a 1 
” . , 
— * 
L » 1 N * "= . £ . 1 6 8 * 0 
; hae: 7 4 9 2 | 8 a | 
iy HS. bs . * 4 : 7 * 4 2 , Ge - T7 p . 
Wer n 7 jel 7 e 4 1 4 4 wy . 
4 ; y , 
4! g 
— 4 : : Mo of * 


: ed 


Multi jy the Th Flemiſh OL an Hilings by GA wad the: pro- : 


duct will 


guilders and flivers ; and if there be any pence, mul- 


tiply them by 8 for pennings ; ot? divide the Flemiſh-pence by 40, 
and the quot will be guilders, and the half of the ain Re th if 
there be any, will be 1 and” 1 ar odd wy be half a li. 


8 vers or 8 Fe as ne 10 
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2. - Chak 5911. 5 8. Flemith' ito e Seele 2 exchange ; 


at 37 6 d. Flemiſh 1 . Sterling ? 


che, vil. * 44% NE .. 


be Str, , 1 Decimal, 


[bhp re Vf. 5 
fl 25 Q.: b bg: e „ 7575 1 01. 
| 5 88 0 15 1 
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at 34s. 5d. per . Sterling. 


.. Flaw, C Decal 
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713 er 10,3250 a x2 : 2693 
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18325 
ds gelten. ster. — 
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5 25 | 41300 : 
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3 working r, becsa 108. . Flemiſh. is RY to 3 gül- 
ders, we might ſay, As 10 : 3 : : 34-416 to the guilders in the 


rate; but it is the ſame 1 in effect, and ſhorter, - to multiply by .3. 


When the rate is 33s. 4 d. Sterling money is eaſily converted | 
into guilders, or guilders i into enn, the aan. in this caſe be- 5 


ing equal to 28. „ 


3. e 105 3. 88 6 vers i into o String money, exchange | 


2 PRs aug ale. ster Arf T 
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$47 
44 
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4 
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4. A merchant in London remits to Rotterdam 10001. Sterling, 
exchange at 35s. 4d. and ſome time afterwards draws for 1000 l. 


Sterling, 


5 exchange at 345. 3d.: How much Flemiſh money has 


he ſtill in the bank, and how much Sterling money ought he to 
have drawn for to bring home the whole remittance ? 


CO 42 EN 
34 3 


To find 15 1 0 Sterlin 


the remittance, fay, 
| po „4. . „ 


411 42 


1000 S 10 K 418 X 10 es Ed, 


35435 1 


L. 54; 3 + Pia « in . 
g muſt be drawn for to ring h Foe 


5 1 ov. 


55 1 9 7 47 
Lebe. 'T, 6 l 
. 12 8 Torr a 

| | MOTO 1 by 


When the rate of * exchange is 6s . 84d what i is the y value of 


he] guilder ? N 


240 


1 155 d. . 
£1 EF +7 $5, 


FO 40. 5 
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6 - N : Y 5 * — ö * 


4. Tien. in * x guilder. | | 1 


x1) Ho(212% e, Sterl. All. 


they rate of exchange? 


8. When who value of the, guilder IS 212-4 Sterling what | is 


1 8 4. F. | as 82 
If 214% + 40 :: 240 ee WIE LIT 
II 111 
9 25% 2 
Be 8 Flem. Anſ. 
wn 7. When 


hen 
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7; When the current guilder is worth 22 d. apa what i is 


9 


the vilag of the 9 "hong the 2810 We 4 2 5 ae 1 


d. 
If too: 704 8% 
1 422 
ce 
208 


7 a x „ L 
« + 34 :- d Tk I # 


32 — 


985 100)2288(22.684. alin. a. 


MO R E EXAMPLES. ot 
8. Britain” draws on Holland for 18141. $texling: How many 


1 will that come to, exchan e at 34s. hee Flemiſh perk. 


terling? Anſ. 18865 guilders 12 ſtivers. 
9. What may I draw for on London, if I pay in Amſterdam 


3628 1 exchange at 358. 25 d. per l. Sterling? 80 343 J. 
98. 7 


10. What Sterling money is equivalent to 687 guilders 5 aner, 


exchange at 33s. 4d. perl. Sterling? * L. 68: 14: 6. 


Holland exchanges with other vations as follows; 27. with 


3 Fun.. e 
Hamburgh, on thedollar, = 66x 8 on the plaſtre, = =100 


France, on the crown, = 54. Florence, on the crown, 120 


Spain, on the ducat, '=1095 | Naples, on the ducat, = 7417 


Portugal, on the cruſade, = 50 | Rome, on the crown, =130 
Venice, on the ducat, = 93 | Milan, on the ducat, =102 


Genoa, on the Pezzo, | =100 | Bologua, on the dollar, = 947 


13 betwirt Britain and Antwerp, as alſo the Auſtrian 
Netherlands, is negotiated the ſame way as with Holland, only 
the par is ſomewhat different, as will be e in article 2. 


following. . 
55 II. Exchange with Hamburgh. 5 
MONEY TABL E. a 
. Par in Sterling. , ts 
12 Phendings I f(x ſchhilling lub =o IT 
16 F enn, 6 
2 Marks make 1 1 dollar $0 
C/ ͤ =4. 6; 
a 67 Marks Lt ducat 9 4 
Books and accounts are e kept at the bank, and by moſt b people in 


V3. 5 | the 


+ 
n { 
ö 
WV 
wel: 


P 


CERT? 


. 
* FINESSE: 


405 K x c N A NG k. | | Part lll 


| the Gy, n Würde Shilling lube, and phennings 3 but 7 keep 
them in pounds, ſchillings, and groots Flemiſh. 

. The agio at Hamburgh runs between 20 and 40 per cont, All 
bills are paid in bank-money. ' | 

Hambur rgh exchanges with Btitaln;: by: giving an uncertain 


number of ſchillings and groots Flemiſh for, the pound Sterling, 
The groot or penny Flemiſh here, as alſo at Antwerp, 1s worth 

NM of a penny Sterling 3 and ſo ſomething better on in Holland, 
Where 2 it 1s only v 8 d. . 


;  Flem iſh. 5 
65 Phennings 1 pls > x roo or penny. 
85 Schilling-lubs chilling. 


1 n make 4 th pence or groots. 
„ 32 pence or en 5 5 
. Fab Marks ho 3 'T 1 pound. TILES | | 
"+ par with Hamburgh, and allo with NN is 35. 644 
= Flemiſh or I. Sterling. . 


EXAMPLES. 


© OB How many marks muſt be received at Hamburgh for zool 
Sterling . at 3 58 s. 3d, Flemiſh per I. Sterling? 


)) Do ES 6 pan - Denman, 
Fai VVV Flem. a. Marks. Plem. . 
VPV. 24 5 


EN 29-1 Toe [4 35; ot nt” cg 


* ee 9557 : 

AD a er des " Marks" in a Sterling 13. 7 5 
10... : WI 3ool. Sterling 3965, Gage 
192 155 Bo 
V N 226 


5 (20) re. 5 . | hes h, 10 .000 


| an! 
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2. How much Sterling money will a bill of 2 5 marks 10 ſchil- 
nog labs amount .to, Oy at 55 5 8. 3 d. miſh * Ster. 


Ting ? 8 

HFI. s. d. L. Si. I ich. 8 | Decimally, 

* IT 1 1: 3965 ie 7 '4 1.5 : 35-25 

| very c EY, | 32 | - 2 Pens Ds 92 1.5 2 

423 2930 20d. 17625 
41897 | N 
ads go , ster. Fn, Ss Stisan8)5 
„„ 

S430 LS 1 13-21875)396 S2g00(g00]. Ster. 


3 


5 Eambath is | indebted | to  Rhitnin 2648 marks current mo- 


ney: For how many marks max. Wenn draw on the bank, the a- 
gio 0 1 cent. i 15 


5 Ali. * 
As 130 100: : 2648 
i 
5 3 ſch. phen. | 
oY 0 4 9 Anl. 


i4 What i is ; the Sterling value of 5 dart when the ex- 
une between * and a is 39%. S. 8 & TRE Per l. 


Ebb. v. J 4.8, aH. . 


3 2 5 32 
ww wr Wu 1 
= Fang 1 A 
)) | aootiog. pp rl ale 
555 5 1 
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Becauſe 40 d. Flemiſh make a Pa "FR of Holland, and 32 4. 5 
N make a mark of Hamburgh, you may reduce marks to 


guilders, by ſaying, As 40 to 32, ſo the given marks to the guil- 
ders ſought. Or, from the given number of marks ſubtract one - 
fifth 1 itſelf, * ihe remainder 1 1s ths anſwer. 1 FOE 


„„ 3 


n * c H ANG E Fur III 


EXAMPLE. 


: " How many PO of Holland are Os to 17 30 marks of 
Hamburgh ?. ? 


| Marks. „ or tms: 
If 4 4: 32 11 1730 - | - 2450 marks. 
b —— 414 5 
e SES Ec 
De e Aal. | © 0304 gulders, 


- Hamburgh exchanges with other countries as s follows, vi. with : 
Holland, on the dollar, = = 663 d. Flemiſh. 


France, on the crown, = = 517 d. Flemiſh. 
Spain, on the ducat, = 527 ſchilling- lubs. 
Portugal, on the cruſade, = 48 d. Flemiſh, 
Venice, on the ducat, = 89g; d. Flemiſh. | 

a an the Obes. = 96 d. Flemiſh. 


"ng | Exchange with France. 
MONEY- ABI E. | 


FP; [pane Par i in Ster. „ 
12 deniers , 80 08 - 
20 ſolss 1 1 livre — 0 94 
| Þ Hes. FE I crawn = —— 2 S* 5 


* 


At P Ran Lyons, 4 books 3 ede are 1 in 

livres, ſols, and denjers ; and the exchange with Britain is on the 
crown, or ecu, of 3 livres, or 60 ſols Tournois. Britain gives 
for the crown an uncertain number of pence, commonly between 
39 and 3 the par, as # mentoring e being 295 6 d. 


EXAMPLES. 


. What Sterling money muſt be paid in 1 to receive in 
Paris 1978: crowns 2 25 581 exchange at art d. gs crown * 


Sol. 


e 
ES 


ts 


Gp EXCHANGE - wy 


. By Practice. 
Sols. 4. Cr. oy 20 1 IPL fols. ST 
If 60 : A 11 75 2 25 I gn; 1978 * at 375 d. 
. 247 5 0, 
33 1 . 118705 14 = 12 7 3 
bir 2 SOL 2 35. 90S * rr „ 
ä — 'Sols 2 20 = | 0. 0 16 
x 356115 F 
23741 ot e 
e, 1 
- Rem, 
8) 50 s 
 12)62567 T1 
D ah; 


I. 260 13 ud. aul. 


If you * decimally, fog, | 


Cr. TTT 
* 1 e 1978. 416 : 62567. 42 l c 


2. How many F rench livres will 1. 121: 18 : 6 Sterling amount 
to, exchange at 325 d. per crown? | 


ET, „ . f 


ff gat 5 0 
42438 
e 
„ 
117048 
8 44 3 
725 "7 fob, den. 


ee 1 „ 
Rem. (80 2 5 ſole 11 deniers. 


3. What muſt 1 pay in Britain to receive in | France 396; 5 livres, 
exchange. at 3¹ 4. Sterling AM. crown ? 


4¹⁰ ® X cena NG . Fart Ill. 


: Liv. d. WM os 22 | 1 3 N . 
As3: 31 e 17 6 0»: | 5056 7790. 
VVV 
ee 21 "a3 de 36 0 at 30d. 
e | e 10 at 1 d. 
| 1 ba 70 6 62 Arſe 


4A W in . with. 2 view to make ſome little gain, 
remits to France 6000 crowns, at a time when the rate of exchange 
was low, vi. at 30 d. Sterling per crown; and when the ex- 
change roſe to 314 d. he drew ba the ſame. rms of crowns: 
What did he gain, 28 how much per . 


. 
8)6000 Te 1 Then fy f 
—— 11 30 eee 
20) 7 750 L. paid at oY | NS: 


* 


37 10, 2 IT, equal to the gain, e Sy 
 3)150.0( 5 per cent. . 
787 10 > Received at 314d. 


MORE. EXAMPLES. Re 
| 5. What is the valle of 950 crowns 26 ſols 3 deniers, at t 324 6 
per crown ?. Anſ. 1261. 9 8. 74 d. . 
6. How many French crowns ſhall 1 havk for 1021. I 31 8. 1130 
at 314 d. per crown? Als 78 5 crowns 34 fols. To 


3 hinge with other places 100 on de crown, the par 
being as follows, v VIS. | 


1 French crown in 9295 100 French crowns «in 
Spain = = 1847 mervadiess {| Naples = 724 ducats. 
Portugal = 4317 W 245 crowns. 

%% ̃ . Denmark = = 54 rubles. 
: Sarin = 99% folds. 1 5 * = Sweden = Jet rixdollars. 


"TV. Exchange wa . 


uoNE v. TABLE. 


Par i in Ster. = d. . 
400 rees 5 1 hs 1 1 8 =2 . 


. 1000 Tees. 


1 millree =5 72 
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In Liſbon, Oporto, $4 books and sosounls ate generally kept 
in res and millrees; and the millrees are diftinguiſhed from the 
rees, by a mark ſet between them thus, 485 T 372; that 1 is, 485 | 
millrees and 372 rees. 

Britain, as well as other nations, exchanges with Portugal on 
the millree, the par, as in the table, being 674 d. Sterling. The 
courſe with Britain Tun from 63 d. to 68 d. "Sterling per millree. 


/ EXAMPLES. 


1. How mucii NES money wall pay a bill of 827 17 160 rees, 
exchange at 6 37 dl. Serling wr, millree ? 


„„ By e. 
. „ PL 0 | 7 4 Kees. | 
Tf x006 : 63h : : 8294260 nꝗ —ͤV! 1 $25-160, at 654d. 
%%%. ( 
V — 8 3 25 ö 60 4 | 206. .790 
8000 507 7 | 3==>. | 19-3395 | 
—— Rem. | 4 = + 4308125 
| 8000)429370-120/ ß — 
. | 218 4219375 
120 $2421 | Eo 
20 4368 8 s. | Ho 
1. 218 8 54/4 135 | 


The rees bang thouſandth parts of Ae e « are a to. 
the 1 integer, and the operation proceeds exactly as in decimals. 1 


2. How many rees of Portugal will 500 1 Sterling amount to, 
exchange at 58. 4x d. per millree? ?: 
” hb Rees. 1 5 To 4 
If 644 : 1000 :: 500 


8 220 
> | hes 
„„ © S909" 20000- 
| . | 
120000 
8000 


| Rees. 


'$17)g60000006{ 18 56. 866 au, 


MORE EXAMPLES. 


: 3. How mach; Sterling money will -pay a bill of 181 millrees, 
q ragte at * per millree ? ah Wl . 1258. 107d. 


4.17 


» E & e EH A N . n . 


rt If I pay in Tad 9331. 188. 8 d. how many rees ſhall I 
receive at WO 1 at I 17 n et 9 3 1 5 50 3 
rees. | es 


Portugal exchanges with other ae as follows, v viz, ith. 


1 Rees, DR 
0 . on the un Wed" 
Venice, on the ducat, = 744 
Genoa, on the pezzo,0 =80  _ 
Naples, on the ducat, g 597 
Sardinia, on the dollar, 837 e ep 
| Palermo, on the CLOWN, "os "NY 


V. Exchange wah Shai, 
N 0 N E. Y- AUER. 


„ 0 a 5 Par in Ster. * © 
"a mervadies d a $$: 

8 rials —— 1 piaſtre 2 3 
375 mervadies] x ducat S 4 114 


In Madrid, Bilboa, Cadiz, Malaga, Seville, and moſt of the 
principal places, books and accounts are kept in piaſtres, called 
alſo dollars, rials, and mervadies; and they exchange with Britain 
generally on the piaſtre, and ſometimes on the ducat. The courſe 
runs 08 3 5 d. to 4 4505 Storing! for A piaſtre or dollar 22 8 rigls. 5 


EXAMPLES. 


ik Tandon imports from Cadiz goods to thy value of 2163 
paiaſtres and 4 rials: How much n will this amount to, ex- 
; change at 383d. Sterling per pure :? 5 


Piaft. Rials. 


5 | 2167 4, at 384d. Es 
24 =x5 | 216 6 „ 1 464 each 
1284+ [108 42: Ruals, | — 
2=+F | 18 © 6 4 = 19 * 
„ 5 5 
1 „ 2 6 1 
e 


L. 345 8 865 Any. $4.01 


2. London remits to Cadiz 345 . ha. LET How: much 
| — 
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Spaniſh 1 will this amount to, Fxehange. at 384d. Sterling 
per piaſtre ? 


d. 1 . 


If 6 1 45 18 8% rags piaſtres. 
| Rs 1228***- 
7 TEE 1 n e Sg 
6918 1 
A n 5 Wai Sow} Wwe. i 
1996 0% 2 arc, % Bats . 
e EE W "1 21249 
| 63024 3 1842 
Cutriedup e, vagina, 5 rock 5 5 iy 
Lind ho bode LEE "VG 7! 17 8 >34 FED FS 
Piaft Fial. „„ | (Gra)agg6(4 rials. 
ne nh 5 „„ . 


FI: 


MORE EXAMPLES. 


Spain remits to Britain 1768 dollars, or piaſtres, 7 rials, at 
41 d. N per piaſtre How much Sterling will this 318 i 


e L. 301 5 27 


k! pay in Britain L. 1000: 16: 10, how ak Spaniſh mo- 
1 may I draw for, SOPs at 456 Sterling per 1 8 * 4 2 15 


5788 piaſtres. 


The filver money in > Spain is 85 two rs, 7x. old add new 
plate: the old plate is 25 per cent. better than the new; and ſo 
the piaſtre of exchange conſiſts of 8 rials old Plate, or of 10 rials 


new rage 


The copper money in Spain is i wle F 155 though the 

piaſtre vellon be of the ſame value with the piaſtre of exchange old 
plate, yet the rial vellon is little more than half a rial old plate; 
for 32 rials vellon are equal 1 in value to 17 rials old * or 100 


rials vellon are equal to 53 rials old plate. 


Spain erchanges with other places as follows, : vis. Lo 


: Venice, on the ducat, . 8 


| _ Genoa, on the pezzo, | S 3415 
Rome, on the crown, = 464 
Florence, on the crown, | 409 
Naples, on the ducat, = 255 
Milan, on the ducat, 2 348 
Bologna, on the Star = 322$ 
8 Meſhing, on the crown, 2 380 


VI. EX. 


C ͤ ˙ a Ts 


© a4 n N f H AN n en 


* : wv 
% : * 1 r Wa a 5 EV FI 4 of +5 0 S 4 4 & © 1 i 4 13 ; ff th 4 + ; F #*V 7 
, 1 1 : 
» : ' 


" 223 48 þ 4 45 125 5 432 
VI. Exchange with V. enice. Arie 
MON E VT ARE. 


58 Sold 0-2 ro + 
=” Gros 5 1 ; 1 ducat = 534. n 


The money of Venice is of three ſorts, v:2. two of bank "REY 
| and the piooli money. One of the banks deals-in banco money, 
and the other in banco current. The bank money is 20 per cent. 
better than the banco current, and the banco current 20 per cent. 
better than the picoli money. Exchanges are always negotiated | 
by the ducat banco, the par being 48. 27 d. Juneng, as in the 
table. 
Though the ducat be commonly divided dot gros, ver dank: 
ers and negotiators, for facility ly computation, uſually divide it as 
follows, and keep their books and accounts e 


12 Deniers 7 15 ake x 1 fol d'or. K 
20 Sols d' 1 ducat Fehn Sackog. 


The courſe of er is from 454. to 5 th d. 5 1 per nent. 


ODA How 1 Stern money is 829130 to 14 4 Fn 18 fl 
1 denier, bank Og * of eee e, at A d. Sterling ber 
ducat? 3 


* ? ; 
L 4 144144114 — . 101 9 1 . 4 XS 111 v 


| Duc. . „ N ot 47. „„ 5- Savling 6c: 
wolf i. 5 524 +: : 169.38 1. 132 246 Sh ter i 


4 y & f * 3 * 1 * 1 

. 14 5 wh — % | my FX" Sols. A 8 { —— ] Aan A > 1 | 
3» 4 5.3 q 9 6 +. * ; ' * 4 IO ' 1 bat 44 & # 0 . 
; c e einne ieee £33 tt 3H? IQ) + 20 1 4 | 

2918 52 \x3d;..: 

2 { + . —— . 2 5 
n 34481 oF; 1 ix 32 0 1 3416 1 4 1 f 19 7 ? 
0 1 : þ 4 11 7 eien l ERS wa 1 f * 1 4 2 
[8,09 in 9:11 
4 


— Rem. 


a Saen VV 5 
: 11 320 Lt 6 Sans. a „ e 


de 
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2. . many ducats at Venice are . to 38 SL 12 8. oo d. 
e exchange at 48. 4d. 25 ducat ? ds 
POE ET bin pier mot 
2790383. 62 „„ 
21 9 : et r 8 
e uc. 7 
195)347062.5(1779.8 Ar. 
195 


1520 e 
ws, - cated 


Eq ; 1 ; 
4 4 * * } 


a9) 


Bank money is reduced to current money, by allowing for the 
agio, as was done in exchange with Holland; 91g. ſay, As 100 to 
120, or as IO to 12, or as 5 to 6, fo the given bank money to the 
current ſought. And current money is reduced to bank money by 
reverſing the operation. And in like manner may er money be 
reduced to current or to bank money, and the contrary. | 


er 


100 ducats banco of „„ . 
"In 1 = 93 pezzos In Lucca = 27. crowns. 
In Rome a 684 eromns In F renntaſe = = 139% florins 


VII. | Exchange with Genoa. 15 


u ONE TT AE L k. 


12 Denari m ake 1 ſoldi 5s. d. 
20 Soldi I peza20 4 6 Sterling. 


Books and accounts : are 3 kept in pezzos, ſoldi, and de- 
nari; but ſome keep them in lires, ſoldi, and denari; 5 and 12 ſuch 
denari make 1 ſoldi, and 20 ſoldi make 1 lire. | 
The pezzo of exchange is equal to 5+ lires; and, conſequently, 
exchange money is 54 times better than the lire money. The 
courſe of "Ong re To 47 Gs to Eh POE oor” Ar 115 


— 7 4 


K x. 


Ho 


een A N 8 . Part III. 
* e e N E. (967. walf 
How much Sterling money is equivalent t to 3 399 Pez20s 16 foldi, 
of Genoa, exchange at 51d. Sterling per pezzo? Cx at 
Sold: 4. Peg. ſoldi... YT Cas | 
If 20 : 514 :: 3390 16 Fes 
V TIS — 
6 ; : — 45 — ooo 
n: WARS 
"thy 8 
VVV > 
x Wo rd af TE AN 
2712 * „ 177 
| 1 77 
416856002874364(758971 8 732 18. 
1 Sterling money be given, it may be reduced or 3 into 
3 Pez20s of Genoa, by reverſing the former operation. 
= 5 Exchange money is reduced to lire money, * being multiplied 
1 by 54, as follows: | 
| $323 | | 4 
a e COST ts. DP Te 
= LM 3399. 16 3390.8 
= i I ug het wy 27 
1 0 29097 2 8 | Lires' 19497 Re of 
a lire money is reduced to exchange money by dividing i 
by 
— 25 Sold of Genoa. 
81 = In Milan, ricrown © = Bo) - 
In Naples, 1 duokt - . 86 
In Leghorn, f piaſtre — 20 
In Sſeily, I crown oF $276. 
vill. | Exchange with Leghorn. . 
M 4 N E Mg TA B L E. 
12 Devari ; make. 1 foldi . „ 
20 Soldi * piaſire'= = 4 6 Sterling. | 
Books and accounts are nf Far: in piaſtres, foldi, and denari. The 
* paiaſtre here conſiſts of 6 lires, and the lire contains 20 ſoldi, and 
= the ſoldi 12 denari, and conſequently exchange money is 6 times 
4 better than lire money. The courſe of exchange 1 18 from 47 d. to 
g $9 d. Sterling per Piaſtre. 


E X. 


3 - — 8 — = — YO ag,» uhm. 
—— V = = 
4 % 


=” 25 r — # — 


. ES EE: —_ —— 
>” — 3 — 

6 au * S * % N . — 1 * 
i - 2oD.aw - — Zen _= 


—_ 
* — 


on vn. BXCHANGE —@ ar 
A R 


Wut i 18 the Sterling value of 7 31 piaſtres, at 5 14 each? 
731 iure at 5 * 


4 or 48 =x| 146 4 
ales. 4 11 41 


Ly 0 164 Ai. e 
Stetling money is e to money of Leghorn, by reverſing 
the former operation; and exchange money is reduced to lire mo- 


ney by multi val Rl by 6, and re money to exchange my * 
divid ing by I 


100 piaſtres of Labels gre' 
In Naples = =4 134 Gucats, j In Geneva = 18 TT crowns. 


| Soldi i of Leghorn, 
In o Sicily, I crown S 133 
In Sardinia, i dollar = ='9 58 


The above are the chief ee in Europe with which Britain . 
exchanges directly; the exchanges with other places are generally 
made by bills on Hamburgh, Holland, or Venice. I ſhall here 
however ſubjoin the par of exchange betwixt Britain and moſt of 
the other places in Europe, with which we have any commercial 


intercourſe. 1 
5 "Bas | in "Shes. . „„ 
Rene I eRowy 25 5 14 
Naples, | x duet — 3 47 
. Florence, I cron 5 4 
0 » \ ve Col Wd Ae 
” | Bologna, Ws ũ OW IG 
Sicily, , Wow vr 
"x. Went, r = 4-8 
- Auſburgh, 1 forin n 3 , 
" Franefort, 1 eis 38 
VVV 
% ̃ A Oe 
r an 44 0 
BE OS (RT co es Wl 
r += 3.6 
Bolſenna, 1 rixdollke = 3 8 
Dantzic, 13+ florins 2 1 O © 
Stockholm, 344 dollars 1 0 0_ 
Ruſſia, BO I ns £i 
Turkey, x3 aſper = 4 © a, 
e n 5 The 


— 


— 


418 EXCHANGE Furt II. 


The following places, v1s. N Nuremburgh, Leipf ic, 
Dreſden, Oſnaburgh, Brunſwic, Cologn, Leige, Straſburgh, Cra- 


cow, Denmark, Norway, Riga, Revel, Narva, exchange with Bri. 
' tain, when direct exchange is made, upon the anal the par 


being 4 6d. Iieflng. 


IX. Tachogee with America Gre] the Weſt Taber 


In North America and the Weſt Indies, accounts, as in Britain, 


are kept in pounds, ſhillings and pence. In North America they 
have few coins circulating among them, and on that account have 
been obliged to ſubſtitute a paper-currency for a medium of their 


commerce; which having no intrinſic value, is ſubjected to many 


8 diſadvantages, and generally ſuffers a great diſcount. In the Weſt 


Indies coins are more frequent, owing to FRE commercial inter- 
courſe with the Spaniſh ſettlements. _ 
Exchange betwixt Britain and America, or the Weſt Aae, 


may be eee as in the n examples. 1 


15 The neat 8 of a cargo from Britain to Boſton amount 


to 8451. 178. 6d. currency: How N is that 1 in ene money, 


— 


exchange at 80 per cent.? 


1 180: 1890 $2908 
18 „ „ 5 
1 25 6 i 3093 17. 5 PEP tht 


5 Wy 4.6 
RE tl 1 * 469 18 74 Sterling. nf. 


2. "Boſton remits to Hens a bill of 4691. 188. 71 d. Sterling 


e much e was Paid for the bill at Boſton, Enchant at 
80 Her cent. 2 | 


4 © 190. : 18 | E. 723 1 
ee 7 6 


945 70 6 eurrency. as. 


3 Philadelphia | is indebted. to Raten in 98 51. 128. 1 cur- 


. rency: How much Sterling will that amount to, ge at 75 | 
per cent. g 


* 1 " 5 ” q 5 * . 2 a 
; ; | 
4 oo 


cep. vil. E X C „ OL 8 | 


Ik 175: 100 ON 
45 35 : 7 | oY . 'd. 3 


7 5 9³5 12 4 


| DD 9. 


$63 4 25 15 Sterling. A4. 


4. Philadelphia grants. a bill on Bricain for 5631. 48. 13d. Stet- 
ling : What 1s the value of the bill 1 in currency, exchange at 7 5 


| per cent. 2255 | ; 
F N | By Practice thus: 
b If 100: 176 TY . d. | . . a. 
e ag. : 563. 4 14 |roo= 563 4 17 
| 7 50 = 281 12 O7F 
— | = 140 16 o 
403942 9 8 * —_— 
— [175 1985 12 3 cur. 
_ Anſ. n 3 cur. | „ „„ 


Exch. Com. 3 
I in __ 1 © 
=. 0 : 469.1: I2 25 
Es A 
 9)3127-5 


11 528 255 24. 25 


100 


323 25)2425 550 5 or 7 4 per cent. 


220275 
„ 
| | 1562250 
1 | „ 161625 
625 


Dd2 


2 A parcel of goods from Wiss amounting, by i invoice, to 
3231. 58. Sterling, are fold by a factor in Virginia for L. 469: 2:6 
currency : What Sterling ought the factor to remit, deducing 5 
per cent. for commiſſion ? and how much does the employer gun 
105 cent. when exchange 1 is at 30 per cent, 10 | | 


347.5 ster. to be remitted. 
323.25 van 5 EA 


24. 25 * 


6. How 


46 K x cn A * . Part Ill. 
+ +4608 was 1 currency in Virginia will gs; a bill of 3451. 
5 1358. 4d. Sterling, when exghange 1 1s 337 per cent. ? 

LH: 13H N By Practice. 
9 | l | 9 8 5. d. 
We 4 10 = | 345 13 4, 

300 : 400 3 | 33FD+| 115 4 5F 

3. FR 1 35 1337 460 17 * err 


e Pa WEE} e PRE LL 
. 
A, currency 460 1 yl 9 | 


F. If an ounce of gold, _ 41 Sterling he 3 in Caroline 
at 91. 158. 7d. Kane ee. How much eurrency will 1001. Sterling 
| purchaſe ? 3 ; 

M3 currency. . 
If „ 7 5 3400 ..- 

„ an 


117 7 
„ 
1 


"bs 244 9 7 currency. | Ay. 


8. " low much Siering money will 17801. Jamaica currency 2 
mount to, exchange at 4⁰ $i cent, ? 55 


LE: 


MW 5 140 V 
7 e 
: 1 
5 gen 2 
— . Us 


127 8 64 steig. A, 


Bills of exchange from Ameries, the rate Ws high. i is an ex. 
- way of remitting money to Britainz and therefore mer: 
chants in Britain generally chuſe to have the debts due to them 
JETS] home in lugar, rum, or other produee. 


Xe | Exchange with Ireland. 


\ At Din, and all over Ireland, books 1 1 5 are kept 
113 in pounds, ſhillings and Pence, a8 in Britain; and they 1 
| bn the 1921 Sterling. 5 | ge 1 


cy. 


ina 
ing 


72 


* 


Chap. VI EXCHANGE 4 


The par of. one ſhilling Sterling is one ſhilling and one penny 
Iriſh ; and fo the par of 1001. Sterling is 108 l. 6s. 8d. Iriſh. The 
courle of exchange runs from 6 to 15 per cent. 


EXAMPLES. 


1. London remits to Dublin 5861. 10 8, Sterling: How much 
Iriſh money will 15 amount to, exchange at 9 per cent.? 


4 | By Practice. Py 
th Si ee - 1 #10086 :, 7 
60fnn , ] 
e 58.55 
| Boo. : 877 40556 | 2=+ | 1,73 fab. 
£ 41% %%/%/ęé |=] 
40 A 46.9 
„ 
| Bap)$r4360.5 | $=+ | gs 
1 t no 
ans — . 
= 194. . 4 Fragen add. Fa 
Af. 642. 195. Triſh, 1 „ | 
5 642 950625 


3 How much Sterling will 62 51. Iriſh amount to, exchange a at 5 


10g per „ 


IIR oy” 2 7 625 . | 


883 'Y 805 88 j 5000 * 45 o& ster. Al. 


1 Britin remitted to Ireland 100001, Sterling, when exchange 
was at 12 per cent, but, exchange falling to 8 per cent. Britain 
draws back the whole remittance: How much rng was drawn 
back, and how much did Britain gain | 5 


As 206 112: 1000 
? — | 
Rs —— 26; 1775 1 | | 
1 8 0g) 2220000 10370 ) 4X ane drawn back, 
1 10000 1 


8 


37⁰ 75 5 
Which is more than * or cent. 


9 When: 3 was up a at 12 per cent. Dublin drow. on Lon- 
don for 100001. Sterling; and when exchange fell to 8 per cent. 


Dublin remitted 100001, Sterling to | London; How much Irin 
e Gd Dublin ga 1 


4 z 33 „ Iriſh 


KE K c H A M E man. 


115 
TY 8 1 * Iriſh. $3 : | 
> k ; | I12 N 
888 1 
It % 42 15 yOUSE: 
„ 10000 | 
5 100)49000(4001. 1riſh gained. 


| 128 XI. F becuner London and other oder in Britain. 85 
The ſeveral towns in Britain exchange with London for a ſmall 

premium in favour of London; ſuch as, 1, 14, &c. per cent. The 

premium is more or leſs according to the demand for dills. 


EXAMPLE. 


Edinburgh draws on London for 8601. exchange at 1 per cent. 
How much money muſt I paid at 1 a for the bill? 


e 860 
per cent. — 
— 1 5 
Ir ry I2 
= T 2 3 
1 2 1 6 


IT 16 6 premium. 


5 871 16 's paid for the bill. 


To avoid paying the premium, it is an Aust PIPER to take 
the bill payable at London a certain number of days after date; 
5 and 1 in this way of doing, 73 days is equivalent to 1 Per cent. 


XII. Ae of Exchanges. 


The courſe of exchange betwixt nation aud nation naturally riſes 
or falls according as the circumſtances and balance of trade hap- 
pen to vary. Now to draw upon, and remit to foreign places, in 
this fluctuating ſtate of exchange, in the way that will turn out 
moſt profitable, 1s the deſign of arbitration. Which 1s either fim- 
ple or e : 8 


1 Simple hatin; 135 1 


In ſimple arbitration the rates or prices of erchelge from one 
— place to other two are given; whereby is found the correſpondent 

price between the ſaid two places, called the arbitrated price, or 
par of arbitration : and hence is derived a method. of drawing and 
 Femitting | to the beſt advantage. : 


EX. 


5 


Chap) VII. E Xx C nu AN G E. 0 


r 
491. If 1 UI from London to Amſterdam be 33s. 9d. per l. 


Sterling ; and if exchange from London to Paris be 32 d. per 
_ erown 3- what muſt be the rate of exchange from Amſterdam to 
Parts, in order to be on a par with the other two? . 


Ster. Flem. Ster. 


, 0 el 

If o 34.9 :: 33: 

12 12 5 
1215 


e ge 54 d Flemiſh per crown. ay. 


2. If exchange from Parts to London be 32 d. making 2 


crown ; and if exchange from Paris to Amſterdam be 54 d. Fle- : 
' miſh per crown; what muſt be the rate of exchange between Lon- 
don and Amſterdam, | in order to be on a par with the other two? 5 


Ster. F. lem. Ster. 


3 oo 5 
if 32 + . 
A 24 
2176 
. 108 2 
e 415 5 8 


2229600 5 ( 339 Flemiſh perl. Sterling. 4e 
3. IF exchange from Amſterdam to Paris be 54d. Flemiſh 5 


crown; and if exchange from Amſterdam to Loudon be 33 8. 9 d. 
Flemiſh per l. Sterling; what muſt be the rate of exchange be- 
_ tween Paris and London, in en to be « on a par with the othar 5 


wa? 5 
e * Saen. Han. 5 5 
| e al d. „ Be 19 05 
33S * 2454 
„ oy 
4 96 
„ 


1 eee per crown, Anſ. IE: 
JJjj;ͤͤ T.. ns new 


From 


424 s E * G H A N G E. Part III. 


From theſe three epirations it appears, chat if any ſum of mo- 
ney be remitted, at the rates of exchange mentioned, from any 
öne of the three places to the ſecond, and from the Deen to the 
third, and again from the third to the firſt, the ſum ſo remitted 
will come home entire, without increaſe or diminution; 

From the par of arbitration thus found, and the courſe of ex- ö 
change given, is deduced a method of drawing and * to 
advantage, as in the following examples. | 


= exchange from London to Paris be 32 24. . per 
i and to Amſterdam 405d. Flemiſh per 1. Sterling; and if, 
by advice from Holland or France, the courſe of exchange between 
Paris and Amſterdam is fallen to 52d. Flemiſh per crown; what 
may be gained per cent. by drawing on Far, and remitting to 
 Amfterdam ? | 
| Theparof arbitration between Paris and Amſterdam i in this caſe, 
by Ex. I. 18 . F den 188 Crown. Work as under. 


| 16 32 :; 100 750 debit at Paris. 

Cr. 4 0 155 „ 72S TE | 
1f 1 : 750 : 39000 credit at Amſterdam. gs 
325 4% CC 
I 3900 a = "F 115 to be remitted. 


3 14 oF gained per cent. | 

1 if 5 9 of 8 benen Paris nod 1 . 
inſtead of falling below, riſe above the par of arbitration, ſuppoſe 
to 56d. Flemiſh per crown; in this caſe, if you propoſe to gain 
by the negotiation, you muſt draw. on N and remit to 
Paris. The computation follows: & 


＋. St. 4. L. S. MFG 8 3 
If x : 40% 100: 4050 debit at Amſterdam. : 
. f. Gr. 4H. Cr. 
If 56 : 1 :: 40500: 723 credit at Faris. 8 
cr d. S. 5 Eo nn eb BT 6 
. 85 42 723 96 8 a, to be remitted. 
Cn # > © Me? RO | 


. 3 11 55 gained per cent. 


In been of this "TEL a find for remittance is  afieded out 
of the ſum you receive for, the draught ; and your eredit at the 
; "ane W place * Your debit at the other. 


Fd 


5. 2 


chap VI. * X c H A N G K 425 
5. London is indebted to Peterſburgh 5000 rubles, and Peterſ. 

burgh can draw for them directly on England at god. Sterling per 

ruble, or on Holland at go d. Flemiſh per ruble : Which of theſe 


two wa 4 will be moſt advantageous to London, ſuppoſing the 
e 


courſe of exchange between London and Melond © to be 55 b. 4 d. f 
Flemiſh per 1. Sterling? 


Find the par of arbitration, by ſaying, 
| d. St. d. Fl. d. St. d.Fl. _ 
It 50 90 :: 240 432 or 36 8. Flewith. 


If the courle of enchhnge between London and Holland had 5 
been the ſame with the "ps of arbitration, vis. 36 8. payment in 
either way would be the ſame to London; but ſince the courſe is 


36 8. 4 d. it is plainly an advantage to make payment by the way 
of Holland; for it is better to receive 36 8. 4 d. than 36 8. for a 
POR Sterling. The computation follows: 


. WL Fee: I Ster. 15 
If x : 50 :: 5000 : 1041 13 4 London to Pererburghe 
Kuß. 4. El. Reb d. H. 

If 1: 90 :: 5000 : 450000 Holland to Peterſburgh. 

OED 2% Ls 3 PA ER OR ü 
000 15 : od ; __ 4 21 Londen to Holland. 5 


A 


3 11 "ih gain. 


11 the . of 3 to Holland had fallen below EL . the a 
Wes exchange would have been W : | 


fe The following, or like queſtions, a are folved, without poking the ; 
in par of mimte. 74 
to 85 
5 6. . was "ordered to remit 500 ducats to 1 at 50 4. 
Sterling per ducat, and to draw for the value upon Spain, at 40 d. 
Sterling per piaſtre ; but when the order came to hand, bills on 
Venice were at 527 d. At what rate of exchange muſt London ; 
ray 1 ag Fan to compenſate the advance upon the remittance ? 5 
5 If 59 : 52 * 4 | los 11 1 100 105 
7 Ws 11 Oy 4% 
4. 100)qzoo(424. Ay. 
7 0 3 
out a d. St. Duc. 4 87. 4 4. Pin. „ Piat. : | 
the 0-1 * 500 ee +, If 40 75 2500 625 


0 ba, 
1don e 


= RY bs. Then, by the courſe, 
Diet, - Doe - 6 [A Do Piat. 
If x : 524 :: 500. 26250 If 42 : T. it 26250 : : 625 as before 


If the courſe of exchange with Spain. be lower than 42 d. the 
order cannot be executed without loſs; and if it be * there 


* 


wo be gain. 


7. London was ordered to remit to Paris'800 crowns, at 3144, 
Sterling per crown, and to, draw for the value upon Amſterdam, 
at 368. 9d. Flemiſh: per pound Sterling; 3 but when the order 
came up, bills on Paris were at 315d. Sterling per crown : What 
muſt be the rate of exchange with Amfterdam to C0947 855 the 
advance on the remittance ? _ . 

, ne 
If ZIF : 36 9 21 317 36 5* nearly. Al. 


: The proportion is inverſe : for the rate of exchange with Hol- 
lad muſt be leſſened to anſwer our purpoſe ; which may be pro- 
ved as in the former example. - The Feen for the remittance 
55 mu draught follow : ] mg 
1 Or. £86 Gr. - F Ster. 
it: : 31 57 800 : 25300 
I £9 © 6 8- 
If av» 515 5* . 15 461191 nearly. 22 


| . A 1 in . had 6000 ella in the bank at Am. 
ſterdam, and was offered 22d. Sterling for each guilder ; but as 
this offer did not pleaſe, he indorſes a Yall for the whole to his fac- 
tor at Paris; who ſoon brought the money to France, by exchan- 
ging at 55d. Flemiſh per crown: he allows the factor & per cent. 
commiſſion for his trouble, and then draws upon him for the whole, 
exchange at 32 d. Sterling per crown: How much v was this better 
than the offer of 22d. per guilder 5 iy 
' 6000 6 . 
15 5 40 d. Flemiſh 1 in 1 guilder,| 

| LEI, Cr. 15 — — | | 
If 23 T:: 240000 15 "es crowns. 
$15 "WK 81, com. Sr 


4541.31, neat. | 


2 Guild, 


ce 


m- 
t as 
fac- 
1an- 
cent. 
ole, 
>tteT 


Guild 


nnen n ee a» 


Guild. 36 OE Oe 
©] 6000, at22d. If 1: 32: 4341. „ 
EJ. — | WE nt 
20 r | FOO | 1 Hy p 
%% 57 868 3,63, | 
ü ee, 

_ 5501. Ster. Z : — L. 4. 4. 


138938, 16, =578 18 2 by exch. 
3 0 e, . 


ster. 28 18 2 gained. 


II. Compound Ae i | 
In compound arbitration the rate or price of -xchange between 


three, four, or more places, is given, in order to find how much a 


remittance paſling through them all will amount to at the laſt 


place; or to find the arbitrated price, or par of arbitration, be- 


tween the firſt Pen and the laſl, Aga this my be done by the 
l 


. E 8. 
I. Diſtioguiſh the given rates or prices into antecedents and con- 


ſequents; place the antecedents in one column, and the conſe- 


quents in another on the right, fronting, one another by way of e- 
quation. 8 
II. The firſt 5 and the laſt ee to which a an 


antecedent i 1s required, muſt always be of the ſame kind. 


III. The ſecond antecedent muſt be of the ſame kind 19 85 the 


firſt conſequent, and the third antecedent of the ſame kind with e 


the ſecond conſequent, &*c. 

IV. If to any of the numbers a bac be annexed, both the - 
antecedent and its conſequent muſt be multphed into the denomi- 
nator. 

V. To Blende the, operation, terms that 3 to be equal or 
the ſame in both columns, may be dropped or 1 and other 
terms may be abridged. 

VI. Multiply the antecedents continually for a diviſor, and the 
conſequents continually for a dividend, and the quot wil be the 
a, or r antecedent required. . | 


E. X AM LL E . 
15 If London remit 10001. Sterling to 8 by way of Hol- 5 


land, at 35s. Flemiſh, per l. Sterling; thence to France, at 58 d. 


Flemiſh per crown; thence to Venice, at 100 crowns per 60 du- | 
cats; and thence to Spain, at 360 mervadies per ducat ; how ma- 
ny piaſtres, of 272 mervadies, will the 1000 l. Sterling amount to 
in 8 $ | | - 
| Autecedents. 5 


Q 


a” 2 & n A N , wem 
Anntecedenis. | Conſequents. Abridged. 


4 
4 
« 
3 
. 
— 
4 
. 
2 
o 3 
"i 
1 
_ 
I 1 
. 
. 
N 4 
2 
U 
- 
«| ? 
=) l 
i 
9 
I 
i" 
7 % D 
* N 
N 5 
— 5 . N 
4 1 
4; - 
8 
* 


I J. Sterling = 338. or 420d. Flem. 118210 

58 d. Flemſh = 1 crown France 29 2 1 

oy 100 crowns France = 60 ducats Venice | 1= 30 
bY 1 ducat Venice = 360 mervadies Spain x = 4s 
Io 27/2 mervaie ? © penee BIS x. 
5 How 8 piaſtres = = 10001.  Nerling | „ 7 > 


In order te abridge the terms, divide 58 and 420 by: 2, and y you 
have the new antecedent 29, and the new conſequent 210; reje& 
two eiphers in 100 and 1000; divide 272 and 360 by 8, and you 
have 34 and 45 3 divide 34 and 60 by 2, and you have 17 and 303 
and the whole will ſtand abridged as above. 


Then, 29 * 17 2 =4g3 viſor, and, 210 K 30 * * to Sable 
; dividend; and, 493)2 35000( 5759 piaſtres. A. | 


Or, the. conſequents may be connected with the 880 of multipli 

cation, and placed over a line by way of numerator, and the an- 
tecedents, connected in the ſame manner, may be placed under the 
Inne, by way of denominator, and then abridged, as follows: 
420 x Go X 360 K 1000 210 X 60 x 360 x 10 ieee 

. X 100 X 78 8 e * 272 . 29 x LY 
__ 210 X 30 * «45 X IO AS, | 

mx 3 
And, 493)28 3 3 57 50% 13 af. 


. . 


The placing the terms by way of teen and Fer" "FERN 

3 8 and working as the rules direct, faves fo many ftatings of the rule 

3 ol three, and greatly ſhortens the operation. 'The Proportions at 
3 ye for the above queſtion would und as under : a 05 


18. 4H. WL Se. d. Fl. 
1. : 420 „ 420000 = 
L * 3 © - 4 -: 
: 11 58 1 :: 420000 : 72447 
| „ Duc. | Cr. 85 Duc. d 


If 100: 60 :: 724144 434425 
Duc. Mer. Duc. 85 5 . Mer, . 5 
If 1 : 360:: 434479 + 156413759 


Mer. TV Mer. Prat: 
I l 1 156413745: 55504458 


ue 
at 


| g 
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If we ſuppoſe the 1 of direct exchange to Spain to be 424 «7 
Sterling per. piaſtre, the 1000 l. remitted would only amount to 


56474 piaſtres; and, conſequently, 103 piaſires Are gained by the 
| negotiation 3 3 that 1 is, about 2 per cent. 5 


2. A banker in Amſterdam remits to Laodon 400 l. Flemiſh ; 
firſt to France, at 56 d. Flemiſh per crown; from France to Ve. 


nice, at 100 crowns per Go ducats; from Venice to Hamburgh, at 
100 d. Flemiſh. per dueat; from Hamburgh to Liſbon, at 50 d. 
_ Flemiſh per eruſade of 400 rees ; and, laſtly, from Liſbon to Lon- 
don, at 64 d. Sterling per millree : How much Sterling money 
will the remittance amount to? and how much will be gained or 
ſaved, ſuppoſing the direct exchange from ns to Londen. at 


MY 100 . Flemiſh per . Sterling? a 


0 eee „ 26 6 7 
56 d. Flemiſh cero wu. 
100 crowns: 2 mh ducats. 
1 ducat S 100d, Flemiſh. 
o d. Flemiſh = 400 rees. 
100 rees S 64d. Sterling. 


How many d. Sterling = 9: l. or Oy d. Flemiſh ? | 


This, in the fractional form, will ſtand as ; follows : 


bo * 100 X 400, X 04 * — 368640 and 


* EI IE 


$6 x 100 * 50 X 1000 ; 1 5 © 7 Dt 


g68640(52663F e Sterling. 2 2191. 85. 654. Sterling. A 1 
9 God how much the h from A directly hs 


London, at 365. 206: Flemiſh 1 5 75 e will amount to, 


fay, „ | 
„F 4. H. 4 97. 4. Fl. . "ta 4 der. 
a9 19. -: If 1 1 :: 96000: 217 3 10% 
FB; a al 
442 e | Gained, or faved; 1% 


1 the e REPO the par a arbitration, or the 1 15 


price, between London and Amſterdam, vis. the number of Fle- 5 


miſh pence given for 1 l. Sterling, way be found thus: 


Make 64 d. Sterling, the price of the millree, the firſt antece - 
dent; z then all the former conſequents will become antecedents, | 
and all the antecedents will become conſequents. Place 240, the 


pence in I l. Sterling, as thy laſt conſequent, and then proceed as 
Faught above, e | 


e 
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Antecedents.  Conſequents. e 
64 d. Seri = 1000 fees. 
40⁰ . 2 50 d. Flemiſh. 
100 d. Flemiſh = 1 ducat. 
. 60 ducats S 100 crowns. 
| _ I'cromn | = 56 d. Flemiſh. 
How many d. Flemiſh = 2 en d. Sterling? 


e 
6. : 5 
— 4 . . 


F bo 
* LO a” * 


1000 * 50 100 56 X 240 875. 
: 64 K 400 X 100 x 60 es * 
2)875(437% d..= 36 37 5x d. Flemiſh per l. Sterling. Aus. 


00 the ed price may be found from the anſwer to the 
queſtion, by ſaying, | 
. en, . D 4. Ster. 
e 96000 :: 240 
rh : 
77 
24⁰ 


„ = 
1 R 
| 55 | | : . ; 7 4 F V 
3 I 368640) 16128000(4372 36 S* as beider. 


5 The wat may be urgved by the ess price thus: As 11. 
Sterling to 36s. 5 d. Flemiſh, fo 2 8s. 67 d. Sterling to 
400 l. Flemiſh. 

The arbitrated price compared Wich the direct courſe, ſhows 
whether the direct or circular remittance will be moſt advanta- 

geous, and how much. Thus the banker at Amſterdam wall think 
it better exchange to receive 11. Sterling for 36 s. Kd. Flemiſh, 
than for 36s. 10 d. Flemiſh. 
A merchant at Landon has "credit for 680 8 at Leg- 
horn, for which he can draw directly at 50 d. Sterling per piaſtre; 
but chuſing to try the circular way, they are by his order remit- 
ted, firſt to Venice, at 94 piaſtres per 100 ducats Banco; thence 

to Cadiz, at 320 mervadies per ducat; thence to Liſbon, at 630 
rees per piaſtre of 272 mervadies; thence to Amſterdam, at 50 d. 
Flemiſh per cruſade of 400 rees; thence to Paris, at 56 d. Flemiſh 

per crown ; thence to London, at 31x d. Sterling per crown: 

What 1s the arbitrated price between London and Leghorn per 

piaſtre ? and how much is the circular remittance better "than the | 

5 direct draught, witliogr e charges? / 
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Antecedents. Conſequents. 
94 piaſtres D loo ducats. 
1 ducat S 320 mervadies. 
272 mervadies = 630 rees. 
400 rees S j5o d. Flemiſh. 


\ 


56 d. Flemiſh = I crown. 
3 crowns = 94d. FOES 3 * 31 
How many d. Sterling = 1 OTE N 5 
100 X 320 * 630 X 50 X 94 2875 
. 34 
0 34018) 5( 554 d. Sterling per piaſtre. An,. 


and 


8 | | RAT Hh 3. *.7 d. 
680 pinſtres, : at 5 5A d. 2 156 5 0 
——ů— - at 5o d. 1 3 4 


Gained 14 11 85 


If the arbitrated price = any 3 antecedent be requi- 


laſt antecedent, and then work as before. . 


"is How many rees are equal in value to 50 d. Flemiſh ? 


1 OY. ann : 
94 piaſtres = 100 ducats. 
I ducat = 320 mervadies. 


2702 mervadies = 630 rees. 
How many rees = god. Flemiſh? 
56 d. Flemiſh = 1 crown. 

3 crowus = 94d. Sterling. 
37500 d. Sterling = I 680 piaſtres. 


179 X 320 x 630 X 50 x 94 X 680 _ $X2X10X4 
94 K 272 & 56 * 3 X 37500 hs * | 


conſequents the diviſor. | 


vadies?. 
\ 


dents: 


ay, EXCHANGE .. ar 


red, put the queſtion at the void place, fill up the place of the 
firſt queſtion with its anſwer ; or, to avoid the fraction, make 680 
piaſtres the laſt conſequent, and their value in pence veexiing the 


n a” 


== 400 e 0 


11 the arbitrated price of a conſequent he en at the waa 5 
place put the queſtion, and work as before; only in this caſe the 
product of the antecedents is the dividend, and the produtt of the 5 


Ex, How many rees are equal i in value to a piaſtre of 272 mer- 


 Antecedents. 
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* 6454 Antecedentss Conſequents. IDE IS 
7 | 94 piaſtres = 190 durats. 

* I ducat 2 320 mervadies. 

W 272 mervadies = how many rees ? 

by 400 Trees LE 50 d. Flemiſh. 

= 56 d. Flemiſh = 1 crown. 

5 3 crowns = 95 d. Sterling. 

37 500 d. Sterling = 680 piaſtres. 


= 
: 1 
74 
1 
. 
TY 
17 
4 
q 


24. 272X400 X 56 X 3 X 37590 _ REIN. =6z0 e A 


* —B "Iw — 


Bs $00 X 389 X.F&'X 94 X66 WE) > 


Note. The value of an 4 is . of the ſame deno- 
mination with the preceding conſequent ; and the value of a conſe. 
JO 18 of the ſame denomination with the ſublequent antecedent, 


In this cirenlur exchange, the agents or or faftors. at the different 
places through which the money paſſes, retain ſo much in name of 
commiſſion ; and the regular accurate method, of 64 ca i 
to deduce the commiſſion from the ſeveral conſequents. PE 
Thus, if we reſume the former queſtian, and ſuppoſe the com. 

miſſion to be 4 per cent. the antecedents and eisen, with 
amine deduced, will ſtand as under: 1 ol 


Antecedents, C onſequents, . 
94 piaſtres 99.5 ducats, commiſſion deduced. 
I ducat = 318.4 mervadies, commiſſion deduced. 
272 mervadies = = 626.85 rees, commiſſion deduced. 
400 rees 8 49. 75 d. Flemiſh, commiſſion deduced. 
56 d. Flemiſh = 995 crowns, commiſſion deduced. 
crowns = 94 d. 558% . 


; How many d. Rong: I piaſtre? 


= - "Bs working as EE FA de price, or io of the 
piaſtre, will be found to be 53.98 d. Sterling nearly, which i 
_ ſomething leſs than the anſwer found, excluſive of charges. But 
— there will be profit by the circular remittance : for 
„ 
680 piaſtres, at 53: 78 a e = 154. us 
—— So d. een S 141 13 . 


N. ">. 4b Hh. 44 A ax 


| Gain 10 4 2 


5 The TOR of ths above piaſtre, hh abies lowed, may 
be found caſily, and p:*ity nearly, by deducing five commiſſions 
equi to 24 per cent. from tal arhitrated price, exeluſive of char 

6 5 


ges, chus: Ye 


he 
15 


zut 


1 VVV 5 
Chap. VII. E N N N K. | 433 


Ir = 55-147 
2x per cent. S 1.378 8 


— — cm 


53.769 velue nearly. 


Thus a perſon who knows at what rate he can draw or remit 
directly, and at the ſame time has advice of the courſe of excha ange 
in foreign places, may chalk out a path for circulating his money, 
ſo as to make a benefit of his ſkill and credit: and herein lies che 
great art of ſuch negotiations. 5 


Not only may different forts of money be equated i in the manner 


above deſcribed, but alſo weights and mentures. 


EXAMPLE 1. 


If Soy th of Hamburgh be equal to 100 lb. of Amſterdam, and 


100 of Amſterdam to 98 at Francfort, and 98 at Francfort to 105 
at Leipſic, and 105 of Leipſic to 145 at Leghorn, and 145 at 
Leghorn to 106 at Cadiz, and 100 at Cadiz to 103+ at London; 
how mew Ibs. at London are equal to 3060 at LHamburgh i ? 


Antecedents. Conſeguente. 

102 at Hamburgh 100 at Amſterdam, 

100 at Amſterdam 98 at Francfort, 

_ 98 at Francfort 105 at Leipfic, 

105 at Leipſic 145 at Leghorn, 

145 at Leghorn = 106 at Cadiz, 

. 300 at Cadiz 310 at London, 8 
How many at London 300 at Hamburgh 5 


100 x 98 X 105 X 145 X 106 * 310 x 3060 
102 X 100 * 98 Xx 105 X 145 X 300 
106 * 310 X 3060 88802 aud 
e 5 
17)55862(3286 Ib. a 


EXAMPLE II. 


nenen FO I 


x 
bo 


4 
: Py 8 
a 
1 
37 
© pp ' 
1 
4 . 
*. * 
V. \ 8 
11. 
* 
11 
: 
* 4 
e 
e 
| ] 
11 
3 
5 4 
1 4 : 
a +7 
y - 
* 1 
. * 
44 ; 
2 k 
. 
5 
* 
1 
8 
1 n 9 
— C 
5 
4 . 
1-606 
% 5 x) 
, = 
N 
e 
F 4 
* 8 6 
2.8 
— - 
"Ro 
_— 
© 1 
2 . 1 
_—_— 
$I 
1 
2 
, * 
| wad 4 
**, 
3% ; 
_— 
0p 1 
7 1 
N 
4 : 
1 
£1 
i \ 


OO ** <> A 
— egg I — 
r 
N 128 * - en 
4 4 AAS 2 6 — 
” — \ 


by . 0 — 
— — . _ ' 2 
— —_— <% 4 

. PT E,9 a» — WS. k ' 

1 I — D ds. * 

5 he 
= * 
7 R 
1 1 


as Wu 6 HE, 
— >. 36 Fd 
4 tv 


If 14 ells, or aunes, of Hamburgh, make 1 ell in Holland, and 
7 in Holland make 4 in France, and ) in France make 5 yards f _ 
England; how many yards in England are equal to 588 ells or 
aunes at Hamburgh? and what their 1 at the rate of 4 ; 


i for 5 yards Engliſh ? 


Antecedenis. Cc PIR, 
11 * Fn - 6 of Hamburgh = 5 of Holland = x * 5 
of Holland = 4 of France, 
7 of France = 5 of England, 


er many yards of England = = "598 of f Hamburgh : 25 
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Part III, 


$X4X5 * 588 3 2 IN 


6x7X7 
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=200 yards. Anſ. 


% 
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Then chr the price : 


Antecedents. 
6 of Hamburgh . 
7 of Holland 
7 of France 
5 of England 
How much 8 


Conſequents. 
Fof Holland, 


of France, 


5 of England, 


41. Sterling, i 
588 of Hamburgh 5 


5X4X5X4x 4588 A 


e 


1 5 = 1601. Sterl. Anf. 


: 


EXAMPLE III. 


hr 4 

If 82 buſhels at London 
27 muddles at Amſterdam 
38 ſetiers at Paris 
65 veertels at Antwerp 
52 hanegas at Cadiz 


Conſe bavents.. ip 
25 muddles at PPS TV OR F 
17 ſetiers at Paris, 
65 veertels at Antwerp, 
104 hanegas at Cadiz, 
216 alquiers at Liſbon, 


unn 1 THT 


How ae alquiers at Liſbon 410 buſhels at London * 


27 X19 X65 x 104 x 216 x 410. 
338 7 2% X 38 „ 65 x 53 
2 108 * 10 080 alquiers at Liſbon. . Anſ. 


Th 1 weights and mbdiſiires may be eqthted with 
thoſe of Britain by arbitration, as in the above examples; yet 
this is done more eaſily and readily by the rule of three, from the 
following tables, which Exhibit the proportion or conformity that 


the weights, long meaſures, and corn-meaſures, of the- principal 
places 1 in Europe, have with thoſe of London and Amſterdam. 


, , vans 


ann, TaBLE II. 1 

of WEIGHTS. || Of LONG MEASURE. 
100 lb. of| 100 Ib. off roo ells or roo aunes 5 Wi 
England | Amſter - I aunes, or of Am- | 
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106 o 116 o [Lyons 7. 95% | 58> . France 
9 9 | 99 © [Rochelle 2 1209 | Hamburgh 
107 11 118 ©. Toulouſe | | 2055 | 125 | Breflau in Sileſia 
173 . 35 ? - pcm | 1877 | 112+} Dantzick'- 
I 89 © Geneva C al 
23 
89 7 98 o [Francfort | 1947 .| 116+ Sweden 
go 1 Jio5 o |Leipfe [ 14335 86 | St Gall for linen 
137 4. 8.9 Genoa | 186 | 112 St Gall for cloth 
* 0 
o O 
3 
0 
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90 105 een; $57 F-:. 48 8 Rome 

112 123 orrRKuſſia || Vara. | Para. 15 W 
th 7 i Sweden 133 | 80. Spain 
et 89 0497 13 Denmark [ 1017 61 | Portugal 
he ED ES WI IO PE „„ 0 uy Ot CR 
at. As the weights of Amſterdam, || 166: | 100 | pc... 
al Paris, Bourdeaux, Straſburgh, 1 of : 5 Tertuge 


Beſangon, and ſeveral other pla- Brafſes. Brass. „ 
ces, have but a very minute dif- . 1 Venice 
erence, they are all compre- j| 7 14% or j Bergamo. 
hended under that of Amſter- || 194% . 117 Florence, Leg- 
dam, as that of Nuremberg is | DSP BS 7 horn, Lucca 
under Francfort, and others in 2145 | 1257 | Milan 
Cor ; ( 

N 1787 | | 29% | Peterſburgh 
. 1 I. The aunes or ells of Haerlem, Leyden, the 
SLE "i "5 Pot i Rotterdam, and other places of Hol- 151 
OY 1 Il land, alſo that of Nuremberg, are all equal 
| | to that of Amſterdam, and comprehended 
th | lunder it; the aune of Oſnaburgh is equal to 
, | | that of France; and the aunes of Bern, Ba- 
ſil, Francfort, and Leipſic, are. equal to that of 
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Of CORN-MEASURES. 
10F quarters, or 82 Wincheſter buſhels of England, or I laſt of Amſterdam, 


£ Franburgh, 43 


92 TABLE III. 


make, at 


Aiguillon, 41 ſacks 


Albi, 25 ſetiers 
Alicant, 12 cahizes 
Alkinaar, 36 ſacks 


Amersfort, 16 muddes 


Amſterdam, 27 muddles, or I 
laſt 


Antwerp, 325 veertels 


Arles, 49 ſetiers 
Bayonne, 36 ſacks 
Beaucaire, 28 ſetiers 


Beaumont, 38 ſacks 
5 Bergen-0p-z0om, 63 ſiſters 

Bois-le-Duc, 204 mouwers 
Bommel, 18 muddes 


Bourdeaux, 38 boiſſeux 


Breda, 33 veertels 
Bruges, 174 hoedts 
| Bruffels, 25 lacks 
Bueren, 21 muddes 


Cadillac, 33+ ſacks 


Cadiz, 52 hanegas 
Cahors, 100 cartes 
Campen, 24% muddes 
Carcaſione, 35 ſetiers 
Clairac, 344 tacks 
Cleves, 164 mouwers 
Condom, 41 ſacks 
Coningſberg, I laſt 
Copenhagen, 42 tuns 
Duantzick, x laſt 
Delft, 29 "ſacks 
Deventer, 36 muddes 


Doeſbourg, 22 mouwers 


Dort, 24 ſacks 
Dunkirk, 18 razieres 

_ Edam, 27 muddes 
Elbing, 1 laſt 
Emden, 155 tuns 
Erfelſteyn, 21 muddes 
Francfort, 27 malders 

Ghent, 56 halſters 


Genoa, 25 mines 


Gimond, 20 ſacks 
8 Graveline, 22 razieres 


| Haerlem, , 3s ſacks 


— 


2 of a laſt 
Heuſden, 173 ae 
Hoorn, 44 ſacks 
Ireland, 38 buſhels 
La Brille, 40 ſacks 
La Reole, 30 ſacks 
Lavour, 21 ſetiers 
Leyden, 44 ſacks 
Libourne, 35 ſacks 
Liege, 96 ſetiers 
Liſle, 38 razieres 


|] Liſbon, 216 alquiers 

| Leghorn, 40 ſacks 

| Louvain, 27 muddes 

Lubeck, 9 5 {chepels 
| Lyons, 147 ances 
15 Middlebourgh, 415 ſacks 

I Montfort, 21 muddes 


 Muyden, 44 ſacks 
| Naerden, 44 {ſacks 
| Nerac, 33+ ſacks 


| | Nieuport, 175 razieres | 
| Oudewater, 21 muddes 


Paris, 19 ſetiers 


I Porto Port, 180 alquiers 

* Purmerent, 27 muddes 

4 Rabaſtens, 17 ſetiers 

I Rhenen, 20 muddes 

I Ruremonde, 68 ——AOP 
Kiga, 46 loopens 


| Rotterdam, 29 ſacks 


48 Giles, 40 charges 


[St Omer, 224 razieres 


1 St Valery, 1 - + cog 
_  } Saumur, 19 | 


etlers 

| Steenbergen, 35 veertels 
Stockholm, 23 tuns 
Terveer, 39 ſacks 


5 1 Thiel, 21 muddes 


Toulouſe, 26 ſetiers 


| Tongres, 15 muddes 

Toningen, 24 tuns 

Venloo, 214 mouwers 
| Vianen, 20 muddes 


Utrecht, 25 muddes 
Zurickzee, 2 ſacks 


Part III. 


The uſe of the Tables. 


E X A MPI. E 1: 
What are 800 Ib. of Lyons equal to in England ? 


# 


Say, from Table I. As 106 lb. of Lyons: 1008. of Eng: 7 


land : : 800 * of Lyons : 754x of EN + 
E * AM P L E ye | 


fl 


zick ? ? 


Say, from Table Il. As 1121 aunes of Dantzick : 100 aunes of 
Amſterdam 500 aunes of Dantzick : 444 aunes s of Amſterdam. 


E x A M P L E III. 
own many ſetiers will 400 buſhels of Eaglacd make at Paris? ? 


Say, from Table III. As 82 buſhels of England: 19 ſetiers of | 


N ; : 400 ns of _ 92x ſetiers of Faris. 


OHA . VIII. 
A e r e 


\ Luroarron faves to ſolve queſtions that relate to the mixing 


of apt þ and 1 1s bet meaal o or alternate. 


L Alligation M, -dial. 


Alligation medial, from the rates and quantities of the ſimples 
given, diſcovers the rate of the mixture. 1 5 


1 -L 


As the total quantity of the ſimples, 
Jo their price or value; 
80 any quantity of the mixture, 
To the rate. | 


| E xX A M 6 L E 8. 
1 grocer mixeth 30 b. of currants, at is. per lb. 9 rolb. 


of other currants, at 6d. per Ib.: What is the 8 of 1 lb. of 


the n mixture? ? Anſe 42 d. 


VF RANGE. 


How many aunes of Amſterdam are equal t to os aunes of Dant- 
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ö * n 
30, at 4 amounts to 120 If 40: 180 1 44 

10, at 6 N 60 e 


2. A Ramel mingleth ſeveral "IA of beth as follows, © V7%. 20 
| buſhels, at 5s. per buſhel; 36 buſhels, at 38.; and 40 buſhels, at 
2s. : What 1s a buſhel of the mixture worth? Anf. 3s. 


_ Buſh. „ V. 
20, at 5, come to 100 If 96: 288: 1: 3 
36, at 3 0 e 5 


49, eee 80 


— — 


5 f 8 — 1 255 


35 A tobacconiſt n 30 Ib. "of 8 at PP per 1b. with 


60 Ib. at 14 d. and 243 Ib. at 28. 00g Ib. : What 1 is a e at the 
mixture worth? _ | 
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Wine I, When the quantity of eel imple 1 is the ſhave, the rate 
ol the mixture is readily found by adding the rates of the ſimples, 
and dividing their ſum by the number of ſimples, thus 

Suppoſe a grocer mixes ſeveral ſorts of ſugar, and of each ane 


Fo quantity, viz. at 508. at 545. and at 608. per C. the. rate of 
8 the n mixture e will be 545. 8d. per C.; for, 


5⁰ + 54 + bo = - 164, and 1 „ 
| Note 2. If it be required to increaſe or diminiſh the quantity of 
a the mixture, ſay, As the ſum of the given quantities of the ſim. 


ples, to the ſeveral quantities given; ſo the quantity of the mit 
ture propoſed, to the quantities of the bp Pocht. Thus 2 
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a, : 
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If it be required to increaſe the quantity of the mixture in Ex. 2. 
to 120 buſhels, ſay, | 
NY RE | 465 _ Buſh. rs 


„ 15 96:5 20-+ 0 , at 5 
zz : 30 5 5.420; 45,.8t 3 
:. 40 : : 120: Fo, at 2 y 


—— 


960 
Proof 120 
Note 3. If it be required to know how much of each fm le is 


in an aſſigned portion of the mixture, ſay, As the quantity of the 
mixture, to the ſeveral quantities of the ſimples given; ſo the 


quantity of the aſſigned portion, to the quantities of the ſimples 
JJ ĩͤ b VV 
— . Suppole a grocer mixes 1olb. of raiſins, with 30 lb. of almonds, 


and 40 lb. of currants, and it be demanded, how many ounces of 


each ſort ar e found in every pound, or in every 16 ounces of the | 


MS. 

10 116 : 2 raiſins... 

30: : 16: 6 almonds, 
„ 8 nnn, 


ti 
80 


4. 2 ©» 
* 0 9 6 vs 


Proof 16 


VMote 4. If the rates of two ſimples, with the total value and 
total quantity of the mixture be given, the quantity of each ſimple 
may be found as follows, vi. multiply the leſſer rate into the total 
quantity, ſubtract the product from the total value, and the re- 
mainder will be equal to the product of the exceſs of the higher 

rate above the lower, multiplied into the quantity of the higher- 

priced ſimple; and, conſequently, the ſaid remainder, divided by 


the difference of the rates, will quote the ſaid quantity. Thus: 


Suppoſe a grocer has a mixture of 400 lb. weight, that coſt him 


71. 10 8. conſiſting of raiſins, at 4 d. per Ib. and almonds at 6d. 
how many pounds of almonds were in the mixture? 1 


. 5 22 / "By 
7 10 =1800 | — —— 
1600 160 d. . 
2) 200( 100 lb. of almonds, at 6d. is, 2 10 
And 300 lb. of raiſins, at 4 d. is 5 O 
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ALLIGATION _ Fartll, 


MORE EXAMPL E 8. po 


4 A merchant mingled three different ſorts of | vu. 3 . 
at 21. 16s; per C. and 3 C. at 3 J. 14s. 8 d. with 6 C. at 11. 178. 
4 d.: What is a C. of the mixture worth? Anſ. . 
5. A vintner mingles ſeveral forts of wine, viz. 36 gallons at 
88. per gallon, 2 gallons at 78, per gallon, 13 gallons at 1s. per 
gallon, with 12 gallons of water : What 1s a gallon of the mixture 
ö worth? An. 58. 
6. If, with 40 buſhels of corn at 4s. per buſhel, there are mix- 
ed 10 buſhels at 6s. per buſhel, 30 buſhels at 58. per buſhel, and 
20 buſhels at 38. per buſhel, what will 10 xp of the mixture 
be worth? Anf. 21. 3s. | e 
7. A goldſmith mixes 30 ounces ; of gold 22 caraſts Ks, IO oun- 
ces 20 caracts fine, and 20 ounces 18 caracts fine: How many ca- 
racts fine is the mixture? Ans. 201; that is, of the 24 parts or 
carats into which the ounce is ſuppoſed to be divided, OF are 
pure gold, and che remaining 37 © are alloy. 


| Medicines are ſometimes mixed or coiluraanded by this rule; for 
| underſtanding the manner whereof it will be neceſlary to obſerve, 
That medicines, drugs, or ſimples, with reſpect to their quali- 
ties, are divided into five ſorts, vi. hot, cold, dry, moiſt, tempe- 
rate; and all, except the laſt, admit of four degrees, repreſented 
7 indices, as in the following table: SL) bg 


r |2 6171819] 
UL l CESESED . The inden 3 e 


a 4 3 | 2:12 1941 1 23 14 . or moiſt in the 2d 
ae and of heat and degree, and 9 denotes hot 
moiſtüref ws 4 dryneſs. lr e in the —_ degree. 


EXAMPLE. 


17 1 have fol 40 A, B, C, D, and mix them as follows : 
Dix. 4 Oz. of A hot in the ath degree, I oz. of B hot in the 2d, 
1 07. of C temperate, and 30. of D cold in the 3d degree; what 
will be the quality af * mixture or eee e iu Hot i in the 

Lit Neger + 


: f 
1 , 


pion os * 


cine 
K * N 


Os hot in the if degree. 
I II. Allgatin 


| Chap, VIII. 


; Alligation Alternate. 

Alligation oh being the tonverle of alligation medial, 
from the rates of the ſimples, and rate of the mixture given, finds 
the quantities of the ſimples. 

. e U. L K 8 : 
1, Place the rate of the mixture on the left fide of: a an as 


the root; and on the right ſide of the brace ſet the rates of the i 


ſeveral ſimples, under one another, as the branches. 
II. Link or alligate the branches, ſo as one greater and another 
leſs than the root may be linked or yoked together. 


III. Set the difference betwixt the root and the ſeveral brmiches, 
right againſt their reſpective yoke-fcllows-' n nn differ- | 


ences Are the quantities required. 


Nola 1. If any brauch happen to bebe two or more Cake fellows, 
the difference betwixt the root and theſe yoke-fellows muſt be 


2 placed right againſt the ſaid branch, one after another, and added 


into one ſum. 


Note 2. In ſome quetions, the en may be e more 


ways than one; and a queſtion will always admit of ſo many an- 
ſwers as there are different ways of linking the branches. | 


Alligation alternate admits of three varieties, viz. 1. The que- 
flion may be unlimited, with reſpe& both to the quantity of the 
ſimples, and that of the mixture. 2. The queſtion may be limited 
to a certain quantity of one or more of the ſimples. 3. The que 


_ ſion may be limited to a certain PORE, of the 1 mixture. | 


Palins "71 
When the n unlimited, with Se both to the quan- 


tity of the ſimples, and chat o the mixture. "Thus is calle All 


gallen Simple. 
E X A M P L E "WP 


3 A grocer would mix ſugars, at 5d. 34 4 PIs pea Ib. 1 
as to ſell the mixture or e e at . JE. ib. 3 "Vat L and = 5 


of each wal He! taks # e 


* 52 2 
1 4 


Lives nh rate of the mixture 8 is ; ploctd on the left ade of the 
brace, as the root; and on the right fide of the ſame brace ad et 
the rates of the ſeveral ſimples, vis. 5, 7, 10, under « one anu!ur, | 


as the branches; ederding to Rule I. 
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as the branches can be linked but one way, we can, by the opera- 
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The branch 10 being greater than the root, is alligated or link- 


ed with 7 and 5. both theſe being leſs than the root, as directed 
in Rule II. 


The difference between the root g and the branch * vir. 3, is 
ſet right againſt this branch's yoke- fellow 10. The difference be- 
tween 8 and ) is likewiſe ſet right againſt the yoke- fellow 10. And 


the difference between 8 and 10, viz. 2, is {et right againſt the two 


yoke-tellows 7 and 5; as preſcribed by Rule III. 

As the branch 10 has two differences on the right, vis. 3 and * 
they are added; and the anſwer to the queſtion is, that 2 lb. at 
5d. 21h. at 74 and n at 10 d. will make ue mixture requi- 
red. 

The truth 420 benden of the tides will appear: PR ending, 
that whatever is loſt upon any one branch is gained upon its yoke- 


fellow. Thus, in the above example, by ſelling 4 lb. of 10 d. 
ſugar at 8 d. per Ib. there is 8 d. loſt : but the like ſum is gained 


upon its two yoke-fellows z- for by ſelling 2 Ib. of 5d. ſugar at 8 d. 


per Ib. there is 6d. gained, and by ſelling 2 Ib. of 7d. fugar at 
8 d. there is 2d. gained; and 6d. and 2d. make 8 d. 


Hence it follows, that the rate of the mixture muſt always be 


mean or middle with reſpect to the rates of the ſimples; that is, it 


muſt be leſs than the greateſt, and greater than the leaſt; other- 


whe a ſolution would be impoſſible. And the price of the total 


quantity mixed, computed at the rate of the mixture, will always 


be equal to the ſum of the prices of the ſeveral quantities caft up 
at the reſpective rates of the ſimples. This may de uſed by way 


of Fine; and the. above e proves. in this n manner r follows: : 


5 Jax 21% 
Se 1 4 1 45 


| oF * 8 — 64 64 provf. 


Or . PN 
If 8: 64. 8 


That i is, 55 ſum 8 the prices or price of the mixture, divided 


by the ſum of the quantities, quotes the rate of the mixture. 


555 the above proof it 18 obvious, that the rates of the ſim- 


ples, their total quantity, and the price of the mixture, being gi. 
ven; the rate of the mixture, and conſequently the quantities of 
the ſeveral ſimples, may be found : for the price of the mixture 

divided by the total quantity of the ſimples, quotes the rate of the 

mixture; the alternate differences of k ang the ſeveral rates, 
are the quantities ſought. | 


The anſwer in the above example comes out to be 2, 2, 43 and 


tion, 
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tion, have only this ſingle anſwer : but then any other three cum. © 
bers that have the ſame proportion to one another, found by divi- 
fon or multiplication, will alſo anſwer the queſtion. | By this 
means the anſwer found may be increaſed or diminiſhed, till it ſuit 
the ſtock of ſimples on hand for making the mixture; as in the 
following ſpecimen : | 3nd 
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But we may alſo find innumerable other anſwers, by increaſing 
or diminiſhing the alternate differences of any pair of ſimples, with- 
out varying the reſt, by one or other of the two rules following: 


n 
* G7 


„ 
1 


—_ 


I. When the rates of the variable pair of ſimples are both great- 
er, or both leſs, than the rate of the mixture, increaſe the alter- 
nate difference of the one, by adding to it the difference betwixt 
the rate of the mixture and the rate of the other variable ſimple ; 
and diminiſh the alternate difference of the other, by ſubtraQtnig 

from it the difference betwixt the rate of the mixture and the rate 
of the former variable ſimple. 1 og N 
The alternate difference to be increaſed is optional, or which of 
them you pleaſe; and inſtead of the alternate differences, you 
may uſe any other numbers that are in the ſame proportion; and 
the higher theſe numbers are, the more anſwers they will afford. 
We ſhall exemplify the rule by the proportional numbers, 13, 13, 
26, found above, making 13, 13, the variable pair, their rates, 
ʒ and 7, being both leſs than 8, the rate of the mixture, and ſhall 


rr 7 
n | 1 
r bio 
4 ay _ I = 
g 3 — TIS *. 


continue 26 unvaried. . 
By increaſing 13 in the upper line, we have, 
OE , ho 45" 5 


. e . 


By increaſing 13 in the ſecond line, we have, 


13. 16. 19. 22. 25. 28. 31. 34+ 37. 4% 43“ 46. 49. 
28. 26. 26. 26. 26. 26. 26. 26. 26. 26. 26. 26, 26. 


II. When the rate of one of the variable ſimples is greater than 
the rate of the mixture, and the rate of the other leſs, their alter- 
nate differences, or, rather, the numbers proportional to them, 
muſt, as directed in the former rule, be both increaſed, or both 
diminiſhed, and either or each of theſe ways may be uſed. 
We ſhall exemplify the rule, as formerly, by the proportional 
e „ . numbers 
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© 6 
numbers 13, 13, 26, making the firſt 13 and 26 the variable pair, 
' whoſe rates are 5 and Io, the one below and the other above 8, 

the rate of the mixture, and ſhall continue the other Fay e 


By increaſing both, we have, e ' Bogle 
12. T5. 87. 16. v.. fey; 
13 13. 13. 13. 13. 13. 13. 13. 13. > to infinity. 
e ern e 


By diminiſhing both, we have, 75 


„ 0s ek Fe. Fan 
13. 13. 13. 13. 13. 13. 13. ; 
1 23. 20. 7. 14. 11. 8. 


Again, we may "te the ſecond 13 and 26 the variable pair, 
their rates being 7 and 10, the one below and the other above 8, 
the rate of the mixture, and continue the firſt 1 13 unvaried, as un- 
der: Dp 5} | 

E reread ing both we e have, n 

13. 13. 13. 13. 13. 13. 13. 13. 13. ù 0 
13. 15. 17. 19. 21. 23. 4 7 27. 29. E to infinity. 
26. 27. 28. 29. 30. 31. 32. 33. 34. e 


EN diminiſhing both, we have, 


13. 13. x3. 14. 13. 14. 13. 
S Oe 76. "$0.- 1 +l} To. 
25. e, . 21. 20. 


The reaſon of the rules is 800 : fer by chens 0 or dimi- 
niſhing the alternate differences, or other numbers proportional to 
them, in the manner preſcribed, the value of every 1 of in- 
creaſe or diminution 1 1s the rate of the mixture. | 


| 2. A Fd b mix wines nt 14 8. 15 8. 19 8. and 22 8. per 
gallon, ſo as the mixture ney be worth 18. Lond gallon ; What 
. quantity of each mult he take ? 


Fig, thus. Gol. See. thus. Gal. | ng 0 h. Gal. 
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F 2 thus: Gl, Fifthly, thus. Gal. 
01484 4 - C14 21415 
IFIXV,45 18% 4 „„ 

19%3 3 919799, 4 
| 22 4,37 C222 43 7 

Sixth, thus. Gal. Seventh h, thus. Gal. 
148k I | 1 14a 1,4] 5 
151,45 | 4 ISaJ\1,4]5 

1 19 37 3 1914-3] 7 

22 9 3 e 22. 4, 3 17 


Here the fi mples are linked ſeven cent ways; and d 5 
ingly we have ſeven different anſwers to the queſtion : and, by 
multiplication or diviſion, each of theſe will produce other anſwers 
to infinity. Again, by taking each pair of ſimples ſucceſſively, 
and increaſing or diminiſhing their alternate differences, or other 
numbers proportional to them, in the manner meh ee we 
i ſhall have other anſwers ee | 


= grocer mixes tens; at 78. at 8 8. at 10. 5 and at 1 38. per 
Ib. : How much of each ſort muſt he take, that a pound of the 
mixture ng 6 be worth 98.6 d. END 


ee, 


Seventy, 3 g . ; 

3.3 5 4 

2+ 571. 5 4 

5 C 4 
: - Other ſoy innumerable may be found by the methods ex- 
. bel above. | __ 
: 25 hy. apothecary would mix four ſimples, 1. K hot in che 


fourth degree, B hot in the ſecond, C temperate, and D cold in 
| the third, ſo as the mixture may be hot! in the firſt degree: What 


8 | Aub ei 


5 ? wh 
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5 . * tion of medicines 1 in allegption medial. 1 
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” quantity of each ſimple muſt he take ? See the cable, gon compoſi- 


% 
© * 


1 
e — 


.CrA[|rxg=9 
62704 B. IAN The biasehe 2 be alligated 
YJ5)3C|z3x5=15 other fix ways, which will afford 
2 AT" D 1 * 22 2 the like number of other anſwers. 


5 Proof 54. 


I ariety II. 


When the N is | limited to a certain quantity of one or more 
of the ſimples. This is called Alligation Partial, 

If the quantity of one of the ſimples only be limited, "ies the 
branches, and take their differences, as if there had been no ſuch ; 
limitation; and then work by the following proportion: 


As the difference right againſt the rate of the ſimple whoſe 


quantity is given, 

To the other differences reſpeAtively z 5 
So the quantity given, 
To the ſeveral OY ſought. 


EXAMPLES. 


1 Ge A diſtiller would, with 40 gallons of brandy at 12 8. * gal- 8 
| las mix rum at 7 8. per gallon, and gin at 45s. per gallon ; How 
much of the rum and gin muſt he take, t to fell the mixture at ts 8. 
. „„ ä . 
| | | ME 


124\1,4 | 5 | 40 of brandy. 
84 5714 432 of rum. 
* 7 4 14 32 of gin. 


The operation gives for anſwer 5 gallons of u 4 of 1 


and 4 of gin. But the queſtion Unurts the e of Gy to 
40 gallons; 5 therefore ſay, 1 


Ws: 45240: 32 


50 The quantity of gin, by the operation 3 allo 4, You pro- 

1 55 portion needs not be repeated. 'The proof is the ſame as formerly. 

As the branches can be linked only one way, we can have but 

one anſwer by the operation; and becauſe the quantity of brandy 
is limited to 40 gallons, there can be no recourſe to proportional 
numbers; but by proceeding with the remaining pair of ſimples, 
in the manner formerly taught, we moy have a great nu other 
anſwers, as follows, v. | 


| By 
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FI By increaſing the firſt 32, we have, 
e io 40. 40. 40. 3 40. 40. 46:1 Lark 


32. 36. 40. 44. 48. 52. 56. 60. &'c. 
if © 1 8 32. * 29. 28. fel 26. 235 HATS; 
By increaſing the laſt 32, we have, 

40. 40. 40. 40. 40. 40. \ 40. 
32. 28. 24. 20. 16. 12. 8. 4. 
32. 33. 34. 35. 36. 37. 38. 39. 


2. An innkeeper would, with 72 buſhels of his beſt corn, at 60 d. 
per buſhel, mix other corns at 48 d. at 36d. at 24d. per buſhel : 
What quantity of the laſt three muſt he take, that the mixture may 
be worth * d. per buſhel : 25 les 


Fir, fit Secondy, 5 
0 36 | (60 6 72 ” 60 6,18 24 72 
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7 N Is the Giles anſwers here given, 72 1$ Le: but chen a 
any two of the three remaining ſimples may be eſteemed a pair, 
affording in all three pairs, Trom which innumerable other anſwers | 
bags. be found. 5 

> A coldfinith. wouls: "dk 8 5 oz. & na, worth 1 per. Oz. 
mix other ſorts of gold, at 4 l. 10s. per oz. and at 41. per oz.: 
What quantity of the laſt two, and what quantity of alloy muſt be 
take, that the mals may be worth mY 5 . * OZ. ? 
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By Ger ways of linking) and from the pairs that ariſe from the 
three variable limples, other e innumerable may he found. 


4. 4 Vintegt would, wan 10 callous of wine, at 12 8. per gal- 

lon, and 20 gallons, at 158. per allon, mix other wines, at 18s, 
and at 208. per gallon : What quantit of. the laſt two muſt he 
take, that the mixture may be worth 16s. per gallon? _ 
This queſtion is limited to a certain quantity of two of the fim. 
ples, and, previous to the operation, the two given quantities muſt 
be ſuppoſed to be mixed by themſelves; and the rate of the mix- 
| tufe Found by alligation medial, as under. 


1471 


Gallons. F 
10, at 128. come to 126 
20, at 15 s. amount to 390 Ys 


8 9 30)425(145. pþ per gallon. 


The guf lion now may be conſidered as limited only in the 
quantity of one of the PE, and w_ be Praveen and folved as 
follows : „ 


A vintner would, Ah 30 nen r. wine, at 148. per gallon, 
mix other wines, at 18s. and at 20s. per gallon : What quantity 
of the laſt two muſt he take, that the mixture f be Worth 16s. 

= per gallen! N 


2 4 4 6] % . 
16 99 3 ET 
e, + oF 2] bag! © 3 


That 18, 30 gallons Wa wine, at 14 8. per gallon ; or, reſolving 
this compound into its fimples, the anſwer is, that 10 gallons of 
wine at 128. per gallon, and 20 2 at 158. together with 10 
gallons of each of the other two ſorts of . will make the mix. 
| ture Fee VVV 

5 10 „ 12 2 120 | 

20 X 26-2 200; - © 
10 x 18 = 180 
10 K 20 200 


8 eesti proof. 


The qndatity 30 or rather 10 and 20, are mite; but from 

the remaining pair a great many other anſwers may be found. 
The procedure is the ſame when the queſtion | is 1 1 in the 
N of three or more of che kmples. 
SY _ Parity 


1 1 17 5 ir oN. | as 
Nel "35 +06 2 05 60 ' Vuriecy Ii. 


When the queen is s miret tos eertain o quantity of the wie- 


tte, this is called AMpgation Total, 


After linking the redes, aud 00 the ahne, work by 
the {vs onda followidg : of 


As the ſum of the . 

Jo each particular difference; 

80 the given total of the mixture, TIE 
0 the Era ok AP e. „ 


1. A vintot) hath ee at 31. per \ Hallo, and; would, mir it 


13% D's 2h 4 £8 p * 2 \ 
2 - * q 
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with water, ſb as to make u compoſition of 144 gallons, worth 2 s. 


- 8 1 2 How: mk: wine and. en anc er ©: maſh he | 
take ? 


ANY Gat." 15 e e e RN 
64 4 65 12⁰ 990 Wink. 1 8 44854 " 130 8 * HY 
* 95 a. of Witer. . 46 : 4 * mo TN 
| 2 50 — 
5 35 144 144 total. i root ren 
528100 1% {2 As 4 : 30 5 : 5:56 : 120 2 


— There © being here ge two ace and the total of the mixture. 
limited, the queſtion adams but of one. anſwer. i 


2. A diſliller would mix Feld at 88 8. wine at 7 8. 404 C 1 
at I 5. per gallon, ſo that the mixture may contain 26 gallons, 


and be worth 5 8. or; ellen. : What , of each muſt be 
take? e 


5 7 4:1 $84; + 15 13 ey a 8 
73, 5% fk 13 $::26: m0, 
E | 26 | | 


"bi the 1 differences an 3 . 5 AT IM un⸗ 
limited anſwers may be obtained. by the methods explained above; 
and any one of thels unlimited anſwers, that ſuits the purpoſe beſt, 
may be reduced to the limits of the queſtion by 


may be found, by obſerving the directions following, vi. 
When three ſimples, as gh 


ſwers may be dedueed | in the manner FOLOang 5 | 
Is R 3 „ 


* | BN BEL EE, A, 4 


the proportion al. 
ſigned above. And even, from the limited 4 ver, other anſwers 7 


ere, are mixed; though the total be 
limited, yet from the anſwer found by the OPTIO, other an- 
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alone is greater or leſs than the rate 


. 1 - * 


| made 11 or 9. FE AY 


f 


made 1 or 15. oh 


By this means other” two dere to the above queſtion are oh- 
R tained, which, with the anſwer found ha the operation, are here 


| fubjoined, 
"Diddy 14. . TO 
„„ ET: . on 
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26 26 26 


& A roldfinith bath . forts of gold, VIS, No 1. of 24 ca- 
Tl (© 5, of 18 caracts fine, and 
Ne 4. of 16 caradts fine: How much of each fort ing he Tome; to 
make a New of 60 ounces, of 21 x carafts Be; 725 


s fine, No 2. of 24 caracts fine, N 


As 12 : 3 
As 12 1. 
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Part III. 


8 Firſt, Increaſe or amin the ee of that ſimple whole rate 
NY. the mixture, by the dif. 
ference of the differences between the rate of the mixture and the 
rates of the other two ſimples. Thus, in the above example, the 
rate of the cyder alone is leſs than the rate of the mixture, and 
the differences betwixt the rate of the mixture and the rates of the 
other two ſimples, are reſpectively 3 and 2, whole difference is 1; 
and accordingly the quantity of the eyder found by the operation, 
v. 10, may be increaſed or diminiſhed by 1, that 1 By it may be 


Secondly, Of the two remaining es reals or diminiſh 
the quantity of that one whoſe rate 1s fartheſt from the rate of the 
mixture, by the ſum of the differences betwixt the rate of the 

mixture, and the rates of the other two ſimples. Thus, in the a. 
bove example of the two remaining ſimples, the rate of the brandy 
is fartheſt from the rate of the mixture, and the rate of the mix. 
ture differs from the rates of the other two ſimples, vis. the wine 
and cyder reſpectively, by 2 and 4, whoſe ſum is 6; and accord- 
ingly the quantity of the brandy; vis, 8, may be increaſed or + dr; 
muniſhed by 6, that is, it may be made 14 or 2. 

Thirdly, Diminiſh or increaſe the quantity of the remaining 
fi mple, by the ſum of the differences betwixt the rate of the mix- 

ture and the rates of the other two ſimples. But here obſerve, 
that the quantity of this ſimple is to be diminiſhed when thoſe of 
the former, two.are increaſed; and the contrary, Thus the quan- 
| tity of the wine, diz. 8, is to be diminiſhed or increaſed by 7, the 
ſum of 3 and 4, the refpective differences betwixt the rate of the 
mixture and the rates of the brandy and eyder; ; that 1 is, It may be 


A 
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The branches in. the above example may be linked other ſix 
ways, which will accordingly afford ſo many other anſwers. | 
When four fimples, as here, are mixed, and it is required to 
deduce other anſwers from that found by the operation, in this caſe 
one of the ſimples muſt be conſidered as invariable, and the three 
| variable fimples muſt be ſuch, that. the rate of one of them may, 
irh reſpect to the rate of the | mixture, be 0 poſite to the rates of 
the other two; that is, if the rate of one of the variable ſimples 
be greater than the rate of the mixture, then the rates of the other 
| two muſt both be leſs; ; and the contrary _ 
Thus, in the above example, making Ne I. Les 5 the rate 
of No 2. is greater than the rate of the mixture, and the rates of 
the other two are both leſs; j and accordingly by the three direc- | 
tions ſubjoined to Ex. 2. we may, from the anſwer i in Ex. +3 de- 
duce other an wers, 48 | follows 117 . 
AST Next, W No 2. invari- 
yy Ny 1. invatiable; |" 5 1 3 8 we ſhall ing N 2 | 
Ne 1. . þ 25. 25. 25. mi + . 25. 23. 21. 
Ns 2. 15. I3. II. 9. NN 2. 15. 15. 15. 
NO S. 11. 1. 2. N 3. F. 13. 174. 
Ne 4. 15. e ts 15. 9. 3- 
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Again, making No 3. invari- | Tad, bing Ne 4. invari- 
ho we ſhall have, a e we ſhall —_— 
Nez, gt. 25, 19: 13. J. 1. Nez. 17. 27. 25. 29. 33. 
Nea. 7 15. 23. 31. 39. 47. N72. 27. 21. 15. 9. 3. 
Ne % g . „ Go . . 1% Sch! Ns z. 13.0 F. 7. 9. 
ac 505 15. 13. 109 74¹ Fg 728 15. 1. 15. *. 


Go 60 60 60 60 6 e Got 


By Op the ſix anſwers that, will atiſe from the other fix ways 
of linking, and proceeding in like manner with each of them, a 
great many other anſwers may be found. 1 


4. A merchant having wines at 8 5 . 18 d. =} 22 id. 
fer pint, would make a mixture of 1240 DP; to {ell at BIO . 
pint: What e of each muſt he ye * | 


Po 


ba 
nd 
to 


6 | 
il 8 [200 4 AS31446 35120 3 40. 
5.7 £200: As 31. „ 12 200 
0 


2 | 10 | 400 1 As 37 1 10 *: Sara 400 
5 31 1240 e e ee n 


— 
= EEG \ | \ E 
. LET ENNIS LIE n 
645 1 : FF — * ä - 
4 — > LEA 3 — 7 1 
_ — : . 
- - * 1 A 1 — 2 5 "_— pp N 
K N AA 1 5 ” 1 


| ther anſwers from 9 found 
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The 8 in this exam ts may be alligated a great many 
ether ways; each of Which will afford A different anſwer, . 

When five ſimples, as here, are mixed; 3 in order to dedude o- 

by the 0 eration, two of the fimples, 

taken by turns, muſt 184 be wade! invariables. and the three 

remaining ſim ſim ples mult be uch, that the rate of one of the being 

greater or lels 15 the rate of the mixture, the. rates of e id oth er 


a two muſt reſpeQtively be bot less, or both greater, than the rate 


2 of the mixture ; and then the procedure 1s the fame. as formerly. 
10 like manner, when fix, ſeven, eight, G. ſimples, . are xe) 


tt ſe three muſt be qualified * as above. 


water; required the -quadtity of 1 and ſilver in the 


II the ſimples muſt by turns be made nee N Tal and 


1; 2414. 49489 


Fey ' Sad ,ofe 9 1b. 1 pure Had! nerd in a velnel Fall of water 


8 0 Erpel 31b. of water, 9 lb. of pure filver to expel 6 1b. of water, 


and 9 lb. of a maſs made up of gold and filver to by 04 4 Ib. of 


1d maſs? 
In order to ſolve this queſtion, the three ſeveral quantities of 


Water expelled, which denote the ſpecific-bulks'or'gravities'of the 


. fimples, muſt be conſidered as the rates; that of the maſs being 


eſteemed the root, Ne = other two hn r as 293720 5 


J (- 


12 Ib. 5 pure ate? IP. AAS 
48 1.3 lb. of Rr" filver, in n the maß. | 


N is ; Golved the fanious en with reſet to WR crown of 


5 Hiero King of Syracuſe. He had ordered a erown to be made of 


pure gold; but ſuſpecting that the founder had mixed ſilver with 


: _ gold, He deſired Archimedes to examine the affair, and tell 


him, 1 55 much gold and how much ſilver was in the crown. Ar. 
Ik by immerſing + the crown, and alſo the like quantities of 


and filver, in water, ſeverally, and obſerving. the re- 


pure 
6: A ane of water e found an r to the 125 


* be 7 7 
ö . 
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ſtion. 
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RULE of. FALSE. 


"HE Rule 4 Falſe ; 18 1 Aue 3 5 u hep of falſe 
ſuppoſed numbers, the true ones are diſcovered ; and is di 


2 into Single and Double, or into Siwgke Poſition and Double 


Poſition, 
Before the "Wn." 5 of ds came to bs common, this rule 


was in high eſteem, and found to be of "great ſervice ; E and though 


| e 


cdaß- x. _ ” of FALSE | 453" £7 


not ſo univerſally. Nuind now as oy yet gill it continues 
to be of Fo: I uſe. * Sn « 3% 5 


** 
748. 2 


1 1. Single P ohtion. © 5 


Single poſton ition i is, 3 a the one oppoſition, or one K the 
number 


£7? 
— 

F 
; 


brought out: the Ta, we chen kiel by the org propor- 
tion: : + 858 2 
97 45 the reſult by operation,” of falſe Fete WA cl bh 
"ON. 1 the falſe/poſition'; I e 4 oe 
- 80 the true reſult, N 15 n Hb 
Fo ny true poſition, or wotiber fought: | . 


EXAMPLES. 


* A; B. and C, buy a quantity of wine for 349k; of which, 
A pays three times wore than % 10 is . ge pe chan 
What paid each? N e | 


Su poſe A paid 36 PO ST; 36 340 : 240 e 
hen B paid 12 RE 
.; And, 8 vr 4 7 : et) 4 111 FE Fe ! 
75 +. A paid 240 


{ * | i 


T 1 Wo „% 4 
- 2. A 8 heview about. 8 a betta number * crowns, fad, | 


Fn If a third; a fourth, and a fixth of them were oe * the 

ö ſum would be 45: How many crowns — 5 
res 4, whereof a third is 16 56. 4s: 1 . 6 
a fourth is "IN | 1 
1 A fixth 1 is Fl Eh A third of 60 i is 20 
„ Seth a fourth is 15 

Reſult : 56 „ 9 0 * 10 þ 


SEE A 
- 8 
— 
— 


3. . the at of 201. was to be paid by A, B, 0 IC i in 
the following . vi. Az 4, B, 7, Cx: What muſt each 


alſe pay? | rod mn mnt 
di- RO 3 5 $3 Ne F 
ible jt of 201. is 10 0 © | 
32 6 43 4 
rule N 18 5 9 9 | 28 
ugh 


not 


Reſult 21 13 = 
F f 3 
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. W ABN 2c hon 
5 4, 1. 10.003. . 
5 As 21 13 . 6. 13 40 20 
f Ras 8 S 
25 „ e e „„ Proof, 20 % 
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A PISS EK ola Rags aſked 3 mapy ſcholars he bad, 10. 
992780 If I had as many, half as waged and one 29 as 1 
"ol ſhould have 99: How many had he... oo 36. 14 
i A, B, and C, diſcourſing of their a ſays to A, I am as 
| _ old, and half as old again, as you; ſays | to B, I am twice as old 
alklXaãẽTꝛZzzs you; and A affirms, that the ſum of their three ages amounted 

do 165: What was each man's age? 2 A 3⁰, B 45, and C 9⁰ 

N 1 of age. 

ps entleman bought.s a chaiſe, 1 _ harneſs, for 55 .; 

05 che Foe. came to twice the price of the chaiſe; and the harneſs 

| coſt one third the price of the horſe : What did he pay | for each 

* For the 8 I 5 for the horle _— and for the — 
10 


"= 


< 52 4 = = \ = 9 12 * 2 n 2 22. — - 
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1. Double P/. fan. ; 3 | 


Double poſition j is when two ſuppoſiti itions, or two poſitions, muſt 
be uſed, in order to diſcover the number ſought ; in finding where- 
of, work with each poſition, as if it was the true number, till by 

this means you bring out the n_ RUG e the errors] 
and then | proved oF the mon ee 


I PTD T7, 2 


Multiply the t two 8 into 118 1 errors; 3 . errors 
alike, that is, both exceſſes, or both defects, divide the difference 
of the products by the difference of the errors. But if the error 

are unlike, that is, the one an exceſs and the other a defect, divide 
1 the ſum of the products by the ſum of the errors. 

: Or, inſtead of the above Ps you ey uſe the following pro: 

„ e br 


7 8 — 8 - 7 N — 
* "J * * 4 x | Loa "NE : 
OT WIC 8 - N q 5 > — => 5 Sofas 2. ys 
_ N — 28 _ ht "_ * a < a =, % 9 1 3 
„ "_ 3 N 3 . a om Yn rpc — 2 2 
2 - Fg, : o R Ls - = - 1 2 9 * os 2 Pe hy TO 4 3 < 2 þ oo T7 : 7 by — 2 - 
* : 2 . —_— HE — Tow => — ? . AZ <——þ =_ * r q "ad 1 —— — 
f N b l ; 8 1 5 I _ 4: 2 * * . 1 * 1 — 8 
F Zb] 4 1 4 , _— II - 2 : 14 - 2 7 
. 24h 9 7 5 . a 2 _— — 
1 4 — ä p 1 Dy . . p ” : * * N = e 
- % * 7 > — 


3 CESS } 9 => : 
8 Sit r 1 


As the > > ESR of the errors, if alike? or their fum if unlike 
To the difference of the 3 ; 

So either error, 6 

To: a fourth number. 


i Wich fourth number added to, or e d 55 the poſition 
producing the e gives the number fought; e os 


E X A M P LES :-. 
1. A perſon buys 50 pints of {Hae for 50 fillings; pſt beer 


v. | 


At 


Chap IX. — Rule of FA Is E. 5 


at b d. per plays and part wies at 3 8. ger pint : How much Was 


there of each'? e 13 8 
8 5 Pts. „ . : ieee 
Poſtion I. Bier 6, at6d.is, 3| Pujion 2; Beer 10, at 6 d. is 5 
en wine e 24, | at 38. is 72 1] Then wine 1 at * is 60 
2 or : | Reſult 's | 81 3s . Reſult "65 
" Error of exceſs 3% „ Error of excels + 15 + 
05 9 ö l 7 boo 59%; "Pte |: tf 1 30 
6 XK 15 2 90 55 Beer 16, at 6 d. is, 
10 * 25 S = 1 0 e nee Wine: 0 at W Wi 4a 
10 ) 268106 beer. 5 85 1 Proof f 50. ; 


a oo work by the proportion as follows 44 


As 10 4 :: 25 10 


5 o. As 10 4 1 ; 
lt Ze DIG if, MEL C3; 15 0 ö | 
. e And 10 ＋ 6=16 pints of been off 
y ö And 6 +10= : 16 pints of beers: as before. BY 27 70 : 
Te is . to perceive, that the durch vumbez muſt here be add. 
: 9 to the poſition, becauſe, by increaſing the quantity of beer the 
quantity of wine is leſſened ; 3 and.this of courſe leſſens the reſult, 
| wien 18 t00/ grent. 
oh The poſitions might haves bien 0 eden, that the errors thence | 
« ariſing would have been both defects, or the one an exceſs, and 
os the other a defect; but the doing of this is left as a proper exerciſe N 
de to the Tearner. 4 heſe varieties ſhall be illuſtrated 1 in other exam- 
les. c e 51 
(0: ö It is wor th 7 hece Ef to abr; that double politic takes 
place, or becomes neceſſary, when there is no partition of prices 
e, or quantities given, whereby to found or apply a proportion; for 
the queſtion, ſays, A perſon bought 30 pints of liquor, part beer, 
part wine, without partitioning the quantities; whereas, had the 
queſtion faid, That for every 8 pints of beer, he had 7 pints of 
wine, the anſwer might have been found by ſingle poſition. 5 
jon The reaſon of the aſſigned proportion will appear by conſider- 
ing, that the reſult varies with the poſition; and that the error of 
2 reſult is ever proportional to the error of its poſition; ſo that the 
error of any one reſult is to the error of its own poſition, as the 
error of any other reſult is to the error of its poſition ; and the dif- 
* (crenos of any two reſults has the ſame propor tion to the difference 
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456 8 Rule of FAL. 8 E. Fart III. 
of the basti from which they flaw, as che difference of any 
other two reſults has to the difference of their poſitions, .. But the 
difference of the errors is equal to the difference of the reſults ; 
therefore, As the difference of the errors, if alike, to the differ- | 
ence of the poſitions, ſo either error to a fourth pumber, Of. the 
error of the poſition. 
When the errors are unlike, one . the falſe refalts i is greater 
and the other leſs than the true reſult given in the queſtion; and 
canſequently the difference of the errors is found the ſame way as 
the difference of an affirmative and negative quantity, namely, by 
takipg their ſum ; or, in the ſame manner as is found the differ- 
_ ence of latitude of two places, whereof one lies to the north, and 
the other to the ſouth * the equator; that is, by adding the la- 
titudes of the two places into one ſum. 
The truth of the rule will appear, by obſerving; that: the dif. 
ference of the two products ariſing from the multiplication of the 
poſitions into their altern errors, may be conceived as made up of 
two ſmall parts or products, vi. firſt, the product of half the ſum 
of the poſitions into the difference of the errors; ſecondly, the 
product of half the ſum of the errors into the difference of the po- 
ſitions, Now, the former of theſe ſmall products, divided by the 
difference of the errors, quotes half the y of the poſitions, the 
diviſor being one of the factors; the latter of theſe ſmall products, 
divided alſo by the difference of the errors, quotes half the ſum of 
the errors of the poſitions, by the proportion; and conſequently 
the ſum of theſe two ſmall products, (equal to the difference of 
the alternate products), divided by the difference of the errors, 
oe __ the us rale, or anſwer ſought, when the errors are a- 
When the errors are unlike. their anne as alſo the Aifer: | 
: ence of the alternate products, 18 Tung: by taking dale a, a8 
| "a deen ee ſhown, 


. 4 B. ad Cc, built a 1 high 4 56 l. 3 as A 
paid a ſum unknown, B paid 101. more than A, and C paid as 
NON as 1 NE 8 10 en n wa panther muy 7 * 
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Chap. IX. 
Pg. Er. 500 A ban tn to wonder n 91 
3 - 4! oo tir I at's, 
N 5 * 32 2 298 rei 33 ISIS] 8 23 Bed DOES j 

"rg A |; 


_—_— ant) | N 88 * + 
By the proportion. £; | 


A 12 x 8 
Or, As 12 3 3:4 20: F. And 579 14 before. 


11 is i that the fourth- U here muſt be added to 0 


the poſitions, becauſe the reſults were both too ſmall. 


4+ 54 


3A labourer having chrelbed out 40 quarters of grain, part | 


lect part barley, received, in name of wages, 28s. or 336d. 


being paid at the rate of 12 d. for every quarter of wheat, and 6d. 
for every quarter of barley : How many of the 40 e were 


1 and how I were e barley * ? 


Po 1. Wheat by at 12d. i is, 120 | Poſe 2. 4 at Nai is, 312 


Barley 20, at 6d, 1 is, a, RT Burley 14, at 6d. is, * ö 


Reſult 50 % 1 | Refult 296 
Error of defet = I Wy ER | Error of excek = : 
Fog Er. . 
10 x 60 600 
n 35 | : 
» 1 18850 16 88 of wheat, 70 
e eee 
as e 5 7 215 pl Wheat 16, at rad; 1 is, 192 
6 5 | key 24% at 06,1 is, 144 338 


r Proof 336 8 
47 Bye ths: proportion. 0 in VR, cw 
As 96: 16 i 6 

o As 96 : 16: 60 10 


And 6 + To ems 16 quarters of wheat, | 
Aud 35 — 10 = 163 as before. | 
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as. "Wale; of FA L $85” Fart III. 


The fourth number of the firſt proportion is added to the poſi. 
tion, becauſe the reſult was too little. But the fourth number of 
the ſecond proportion is 8 from che 3 the reſult be- 
ing 00 rang] 


* 


4: What Wader 18 that whereof 3 To I Fo "od 1 T mike * 


1 x poſ 35. + e cer d tl, A pol 6. 
9 N => TE Signs OO als Sr b 
SR Men ey % ear aus NEE 
Reſult 28. * 8 OR Reſult 9. 50 2 
? | 1 + * 2 Ny 1 2 "RO 2 . "OE We 
es, | | Errors 
VP 
30 X 9.5 = 285 IJ of 20 6.8 
iP * 1 _ 95 + 7 S. => 5 2 
. ATE, 2651 
58800 AS; E 
Proof 19 


3 . chat any 1 tae” as s this, that N 
belongs to ſingle poſition, may alſo be ſolved by double poſition. 
Again, obſerve, that when the errors are equal and unlike, half 
fun of the poſitions is the anſwer, or number ſought. . 


. A, B, and C, 8 of thair age, A affirmed, chat he 
was 18 years old; 3 ſaid, his age was equal to that of A, and 
half the age of GC; ; and Caffirmed, he was as old as both A and B: 
What was the age of each perſon? Anſ. A 1 B 54, and C 72. 
6. A father dying, left to his three ſons, A, B, C, his eſtate in 
: money, dividing it as. follows, viz. To A he gave the half, want- 
ing 441..; to B he gave a third, and 141. over; and to C he gave 
the remainder, which was 821. leſs than the ſhare of B: What 
was the ſum left, and what was each ſon's ſhare? Anſ. The ſum 
left was 588]. whereof A had 2501. B 210l. and C 1281. 
. A and B had each a certain number of crowns, and i A 
to B, If you give me one of your crowns, I ſhall then have five 
; times as many as you have behind; but ſaid B to A, If you give 
me one of your crowns, then ſhall each of us have an equal num 
ber: How many crowns had each perſon? Au A had 4 and 
| B . 
8 KA gentleman had two. | horſes, Cheſaut and Selk, and a 


faddic 
ib 


cuddle worth * E ſet on the ry 55 Cheſnut, makes his 


value. double that of Swift; but the ſaddle ſet on the back of Swift, 
makes his value 9 50 that of Cheſnut : What was the value of each 
herſe? Anſ. Cheſnut 30 l. and Swift l. 

9. The money; ſtaked by A, B, and C, playing at Soar, : was 


324 crowns ; but they: happening to diſagree, each ſeized as many 


of the crowns as he could: A got a number unknown; Bas many 


as A, and 15 over.; C got a fifth part of both their ſums added 
. together: How many crowns: got each? fi A 127%, B 1425, 
and C 54. 


10. A gentleman caug ght . fiſh, whoſe head was 6 inches long, LS 


the tail as long as the bend and half the body, the body was juſt 
the length of the head and tail: What was the length of the fiſh, 
what the length of the body, and what the length of the tail i 


Anſ. Length of the fiſh 48 inches, 1 of the body * 9 4 


and length of the tail 18 inches. 0 


I. When rt the e was tied 
Hhetwixt my wife and me, 
My age did hers as far exceed, 
As three times three does three; 5 
But after ten and half ten years, 
We man and wife had been, 
Her age came up as near to mine, 
As eight is to ſixktee. 
5 Now, Tyro ſkill'd in numbers, ſay, * 
5 een Vene cuf ages on As + wedding-day? 2 


OS ate „ 
Sir, e years you nad ITY Gy 
” Your brige no more e than juſt fifteen. 


e 
EXTRACTION H ROOTS. 


? } 


: Jb. unde 1 multiplied bentionally by any given aumber, the | 


products thence ariſing are called powers of that goon. 5 and 5 


5 the given number is called he root, or firſt power. 


Thus, if 2 be the given number; end 1K 222 bn che root or 


firſt power; and 2 & 2 is the ſquare or ſecond power; and 4x 
2g is the cube or third power; and 8 & 2 =16 is the biquadrate 

or fourth power; and 16 * 2 = 32 is the furſolid or fifth power; 
and 32 x 2. = 64 is the ſixth power, or cube ſquared, Wc. 


The natural numbers, 1, 2, 3, Oc. are ſometimes placed over 
theſe powers, denoting the number of multiplications uſed in pro- 
dueing them, or ſhowing what powers they are; and are called 
ere or enen, as in the following ſcheme. 


"Indices 


Loh __EXTRACTIO N of R "GPS 8. Pakt III. 


conch Anke, o, T, 2,” 4, 3, is 6, * We; dr * Abl = 
Md ans, wy 17 4 16% 3%. 60 . Gee? kool e 
The evi any root or e \ts os Se: hired) is 

called z#volutzon 5 and is performe 155 multiplying che given root 
into unity continually, as taught above. But the finding _ 19 85 
of a given power is called evo/utton, or eutraction & roots. 0 
If the root of any power not exceeding the ſeventh pbner, he. ; 
a ſingle digit, it may be W W frem the following 
; N of Powers... 


1 i Z eg h 
Ra 65 9 * 1 i 
| +. | 5 34 910 2 
bat 8. © 8.— ion 2 
| of : 2 
| = — 2 KH ER E 
1 1 1 TERS 1 yd 
3 | 9] 27 81} 24 
| 4 16 " N 102 ; 
{-'5 | 28 | xas Gas Eid 
16 36 [- 210112 
48 
2 
NAS = * 


I. Extraction of the Square, Root, 
„FVV 


ro hs Divide * given . into 3 of ti two 3 ic. | 
ning at the ae hand in integers, and pointing toward the left. 
But in decimals, begin at the place of hundreds, and point to- 


Oy ward the right. Every period will give one e in the root. 


2. Find by the table of powers, or by trial, the neareſt leſſer 
root of the left-hand period, place the figure ſo found in the quot, 
ſubtract its ſquare from the ſaid period, and to the reigainder Ag ; 


Th drawn, the next period for a dividuab or reſolvend. 


3. Double the quot for the farſt part of the ice d inquixs kev 5 
often this firſt part is contained in the whole cefbvend;; excluding 

the units place; and place the figure denoting the anſwer both in 
the quot and on the N 8 os: ma: 2 1705 3 aud you . the ro ; 


v iſor complete. 


4. Multiply 


3 a. 6 5 | 
Qlap-K.  /MRTRACTION of. ROOTS. 46: 


4. Multi ply the diviſor thus completed by the figure put in the 
quot, ſubtradd the product from the reſolvend, and to the remain- 
der bring down. the r period for a new reſolvend, and then 
proceed as before. 
Vote 1. If the firſt part of the diviſor, with unity ſuppoſed to 
be annexed to it, happen to be greater than the ben in this 
caſe place o in the quot, and alſo on the right of the partial divi- 
ſor; to the reſolvend bring down another Period; z- nd 1 to 
divide as before. i 
Note 2. If the product of the uotient · figure into the diviſor 
happen to be greater than the re * you muſt go back, and 
give a leſſer figure to the quot. 
Note 3. If, after every rd of the given number is brought 
down, chere happen at laſt to be 1 remainder, you may continue 
l 


the operation, by annexing periods or pairs of ciphers till there be 
no remainder, or till the decimal part of the 48 or eircu- 


ys: or a on think proper to limit it. 


SE 
Required the {ſquare root of L 13 i, 
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Square number fades 5. root. | | 365 | 
1 c Li e 


1 die. 66) 432 reſolvend. e 1825 
| 396 produtt. — 5 2b d 


29 „ 
2 di. 72 5) 3625 reſolvend. . \ 
208 5 NR 155 56 33225 proof. 
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8 Required the ſquare rc root ei Sag gol. 


Square number 3 $199a5(2365 root. 5 
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1 Iu” e e! 
| 129 ane. 
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53 div. 468 TY 23425 ER 
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Part III. 
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Reminds Gt root of 72, to * decimal places. id 35h 


Fol: * * Donnie 
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EXAMPLE IV. 
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2700 54 root. 
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|; 4.6 * - with the ſame accuracy 


| Required the care root of | 


82 
hr 
9 


36, Of: 91607 at * Reis . 
hr getting Half of the decimal 
0 aces, I work by eontratted diviſion 
for the other halfz and obtain them 
as if the 
work had been at e 1 . | 
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1 EX A MPL E . 
; Required the ſquare root 'of 5 of Fin 44H 
$ 87 $(2-423 root. i * 8 
| " 2.423 
44918 7269 
wi 2 4 
——— 9692 
12 5105. | NOS | | 
5 87929 
1 5 4343) 78 a rem. 
e - 24479: 
$: 87 5009 proof. 
7 (18 


The operation may be continued further by annexing to the re- 
mainder more periods of ART: 5 5 


E X A M P IL E VII. 3 
Required the ſquare root of the repetend .Y 
5 (+3333 Oc. root. a 55 0 * a 5 
63) 211 Here, inſtead of annexing pairs 
wht of ciphers to the eee 1 5 


189 


F t 665) 8 
i . 


6663) 22211 


annex periods of the eee 


e and ſo on. to infinity. 


: EXAMPLE VIII. 
Required the {quare root of the repetend . + 


3 86 Oc. gre de 
1200 8 i 5 eig No wheation die. ex- 
1 cept . T and. have for dir roots 

— a Jury fingle A eras 
F 180 OY ” e 
79 
(88844) 
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EXAMPLE X. 


"Remind the ſquare root of the circulate I 36. 518, ; 1 which is 
the ſame thang, 9 I 120, 85 8 88 [ | 


7566.0 1769389 root. Wo I 
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es 706 . 


200 
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Het I Aung to. the adders pe- 
"ribs of the eireulating figures. 25 


Ty gtd dhe work till I have 


hw decimal-places in the root; and 
then, by contracted diviſion, I obtain 
. three more. l 
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But if the root of either the numerator or denominator cannot 


be extracted without a remainder, reduce the vulgar fraction to a 
decimal, and then extract the root, as in Example 4. and 5. 
The extraction of roots may be conducted in the way of vulgar 


fractions; but then the operation becomes involved and trouble- 


ſome. The following example, done both ways, will ſhew the ſu- 
perior excellence of decimals 10 


Required the ſquare root of 20%, | 

By vulgar fractions. Deſcimally. 

207(4+ root. 20. 2504.5 

„ TRY n 
A 850425 

00G e 


The method of extracting the ſquare root is founded on Euclid, 
book 2. prop. 4. where it is demonſtrated, That if any line, and 
conſequently any number, be divided into two parts, the {quare 
of the whole line or number will be equal to the ſquares of the two 
parts, together with twice a rectangle or product under the parts. 


Thus, if the number 10 be divided into two parts, ſuppoſe 6 and 


twice 6 * 4 48; for 36 +16 +48 =100=10 X 10. 


4, the ſquare of 10 will be equal to 6 * 6g 36 ＋4 * 4 16, + 


In order to ſhew the reaſon of the rules, we muſt have recourſe 
to algebra, in which a letter, as a, is put to repreſent any number 
at pleaſure; and aa denotes the ſquare of a, and aaa its cube; ay 
denotes a product, and 2ay denotes a double product; and the fac- 


tor into which any letter is multiplied, is called its coefficrent. 


Now, let the firſt two periods of the given ſquare number be 
confidered as a ſquare number by themſelves ; and as every pe- 
riod gives a figure to the root, their root will conſiſt of two figures, 
or two parts; call the firſt a and the other y; then a +y is their 
root complete; and by Euclid ii. 4. or by algebgaic multiplication, 
aa + 2ay + yy will be equal to the firſt two periods of the ſquare 


uumber given; and when aa, the ſquare of the firſt part of the 
root, is {ſubtracted from the firſt 110 


the quot, and annexing to it the next quotient- figure. 


£ - ; 
P's an + 3 
Tags 7 
r 
- > % W$ 4 
* e 
28 


„there will remain 2ay r 
and to find y, the other part of the root, I divide by its factor or 
coefficient, viz. by 24 +y; that is, I find a diviſor by doubling 
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1 I, or 58 chains and 2 poles. 


N ſouth of A, and C 60 29 with of A: What is the diſtance be- 
_ tween B and C? 1 miles. 5 


1 


466 EXTRACTION g 


partial diviſor, is the ſame thing in this caſe as adding it. 


the other part y is found. And if there be ſtill more periods, call 
rhe three figures now in the quot a, then repeat the operation, and 
find y as before. And thus Pe till N N 1s brought 
down. 


ference is 293392: What is the greater, and what'the ſquare root 
of their ſum? Anf. The greater 18 296848, 1 the ſquare root 
of their ſum 548. 


of a ſquare floor equal to it in area? Anf. 6.7 feet, or 6 feet, 
9 inches, 4 lines. See duodecimals in Decimal practice, Ex. 3. 
3 roods and 36 poles; the ſecond contains 118 acres, 2 roods and 


244 poles; and the third contains 122 acres, 2 roods and 20 poles: 
Required the ſide of a ſquare field that ſhall be equal to all the 


the height of the tower. 


a 


of/R 60 0 Ts 8. 
M. B. The figure of the quot der ou A „ in pn anc 
figure is to follow, is conſidered as in the place of tens, having a 

eipher on the right, and conſequently ſo has the firſt part of the 
diviſor; and therefore the annexing the quotient-figure to the ſaid 


It there be more periods of the given ſquare number, the two fi. 
gures now in the quot are to be eſteemed the firſt part of the root, 
and called a and by repeating the operation, as above directed, 


MORE EXAMPLES. 


1 There are two numbers, whereof the bing i is Fo 56, their dif. 


2. There is a round floor, whole « content is, 4 5. 938271604 ſquare 
feet, or 45 feet, 11 inches, 3 lines and 4 fourths: Required the fide 


3. There are three fields, whereof the firſt contains 100 acres, 


three in area? Anſ. The fide of the quay 9 18 234 . near · 


4. A round malt. kiln, whoſe F is 14 foet, | is to be 2 
larged, ſo as to hold three times as much malt as formerly: 
quired the new diameter? Anſ. 20.78 feet. The areas of bore 
are to one another as the ſquares of their diameters, by Euclid 
xii. 2.3 multiply therefore the ſquare of the given diameter by 3 
and extract the ſquare root of the product. 

5. A tower is ſurrounded by a back 40 feet wide, and A ſealing br 
ladder 50 feet long will reach from the outſide of the ditch to the Wi 


top of the tower: Required the height of the tower? Anſ. 30 by 
feet. The ſquare of the hypotenuſe, or longeſt fide of a right- 
_ angled triangle, is equal to the ſam of the ſquares of the other 
two ſides, by Eudlid i. 47.3 and therefore, from the ſquare, of 53 


ſubtract the ſquare of 40, and the ſquare root of the remainder 1 


6 Ares towns, A, B, c. ace ſo ſituate, that n lies 80 FE 


1 . 


0 1 ö E - ; 
e 26 ("LAY 
3 wy 78 W Y Y 2. 5 , 
. ; * 
ee, 1, x 340 | 
LIT + Us es, 5 1 k 7 
* * $34 8 : 8 
* 1 1 " 
* 4 11 W k 
g » Wa , 9 ; 
* = 4 
aus. Th a : 1 : 
%s 5b 0 4 31 
2 * 7 7 * ” 
. » 
l - ; +5. 4 1 . 


1 hg I | Farſi 5 the Cobe Root. 


* „ 


= Divide: the given number into periods of three FREY 3 
ning at the right hand in integers, and pointing toward the left. 
But in decimals, begin at the place of thouſands, and point to- 
ward the right. The number of periods ſhews the number of fi- 

res in the root. 

2. Find by the table of powers, or by trial; the 8 leſſer 
root of the left-hand period; place the figure ſo found in the quot; 
ſubtract its cube from the ſaid period; and to the remainder bring | 
down the next period for a dividual or refolvend. 
The diviſor conſiſts of three parts, which may be found as fol. 


lows 3: 


- 3. The firſt part of the diviſor is found thus Multiply the 
; ſquare of the quot by 3, and to the product annex two ciphers ; 
then inquire how often this firſt part of the diviſor is contained in 
x the reſolvend, and place the figure denoting the anſwer i in the 
| quot. | 
5 4. Multiply the former quot by 3, and the vroduth by the f. 
a gure now put in the quot; to this laſt product annex a cipher; 


and you have the ſecond part of the diviſor. Again, ſquare the 
figure now put in the quot for the third part of the diviſor; place 
theſe three parts under one another, as in addition; and their ſum 
will be the diviſor complete. ho | 
$5. Multiply the diviſor, thus . by che W laſt put | 
in the quot, ſubtract the product from the reſolvend, and to a, Y 


7 remainder bring down the fo! lowing Ne for a new reſolve 

* and then: proceed as ÞEIgee. , 

id Note I. If the Erft port of bi divifor 1 to 92 Aan! TE or 

I greater than the reſolvend, in this caſe, place o in the quot, an- 
© * two ciphers to the ſaid firſt part of the diviſor, to the refolvend 
i bring down another period, and proceed to divide as before. 

g Note:2. If the product of the quotient- figure into the diviſor = 
A happen to be greater than the reſolvend, you muſt 80 back, and Os 
per give a leſſer figure to the quot. 75 
150 Note 3. If, after every period of the given 3 is | ©. 

LY down, there happen at laſt to be a remainder, you may continue 
2 the operation by annexing periods of three ciphets till there be no 
les temainder, or till 05 have as 1 decimal 1 in the root as 

155 you Judge mer. 5 | 1 25 if 
. Ex A MI T I. E I. „„ 
Ex "Required the oube root of 128132904 ? 5 VVV 
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iſt part 1200 54812 whe 
net , nn 
3d part 99 


1 diviſor I 138g X 3D : 4167 Product. 


Iſt part 1 5870 J64 5994 chend. 


2d part 2760 
4d part; | 16 
2 diviſor re x 45 — 5 ä N 
: 1 R 0 0 F. R 
. tows $476 Ws 
936 NH : 219024 x 
$2” 4 8 | Do. 7 209512 = 
Square mY ih | Cube 1267294 N 


The reaſon of che rules will appear, if we take the firſt two pe- 


Nods of the given cube number, and conſider them as a cube num- 
ber by themſelves, whoſe root will conſiſt of two figures or parts, 


; which call @ and y; and then, by algebraic multiplication, the 


firſt two periods of the cube number will be equal to aaa + 3aay 


+ 3ayy % Now, when aaa, the cube of the firſt part of the 


* root, is ſubtracted from the left-hand period, there remains 3aay + 


3ayy T and to find y, the other part of the root, I divide by 
its coefficient, viz. by 344 ＋ 3ay + yy; and as the diviſor confifl 
of three parts, I begin with the firit part, vis. 3aa, and try how 


often it is contained in the reſolvend; and then, by the help of the 


8 by 
. 8 1 1 
* 
n 


_ -Ggure that goes to the qt, [ make up the other two 2 as 


"Ts +; 5 . b 
| "rſt part 1200 = 300 g „„ 0 
2d part 180 3% = „„ ; li 


%%% Lol 


| 1 diviſor 1 ”Y 
T he reaſon of annexing one cipher for ever y a, vis. two ciphers 


1 


— 


> 
# { 8 we. 45 10 . . $ Wl Bip TH 5 
: 1 5 af" M " 4 
' 4 en. 1 &4 
© 48 282 „ . * 8.5 A 
5 enn N $7.81 
; „„ Boe 3 I Ss "8 
We Bo” q 2 . Foo 
4 1 a * 5 4 * 
: F - 7 LY 
ow * I * 1 n 
N . "MY . 
” "40 Os 
. 4 iv * 
5 or. v 1 4 2 * 


„— : 


3d part 16= yy =4x4 
A . 2 diviſor 161456 | | 


ed for the reaſon aſſigned above, 


ſeparately to the ſecond, third, fourth, fi 


have four, and in the cube ſix, c. 


s * 


5 


. 


e 


* 


1 


e manner contain three periods each. 


1 E X 4 N YER u. 
Required the cube root of 284. 

ers r 
1 


6833 


RIGS a . 
8 
b * 
* 
. 
* 
vw 


+ Square 49, 00, oo, oo . | | p 5 8 qu ar e 


o * - © "Qube 


ſt part 158700 r 344 r x 23 * 232 
2d part _ 2760 = 3dy =3X23X 4 


- 


» I © e Aud thus, 8 00 


Ke 8 00 


8 60 


* 


In the firſt and ſecond part of the diviſor, the ciphers are annex - 


If there be ſtill more periods in the cube number, call the three 
figures now in the quot a, repeat the operation, and find y as be- 
fore; and thus proceed till every period is brought down. 
The reaſon of dividing the given number into periods of two fi- 
gures in the ſquare, of three in the cube, of five in the fürſolid, 
c. and of there being as many figures in the root as there are 
periods, ariſes from the nature of involution; and will appear by 
reſolving any number into its conſtituent parts, and raiſing them 
Eh power, Oc. . 
7 number be 7842 = 000 + 800 +40 +2. Now, has three pla- 
: ces after it; but in the ſquare it will have fix, and in the cube 
nine. Again, 8 has two places after it; but in the ſquare it will 


64, o, 


— — — 


— 


3 


28.7 50000 


512,000,000 - 
Hence it is plain, that the ſquare of 7842 will contain four pe- 
riods of two figures, and its cube will contain four periods of three 


ue and ſo the number of periods will be equal to the number 
= figures in the root. And the ſquare and cube of 842 will in 


5 


Let the 
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Jr 7 50000 — | 


Div. 2706 > Xx x ge prod. 
EI i el © 97384 rem. 
r R 0 0 * 


. Mn 3636 
3.06 ee Soba 5 3.06 


1836 EN, pH | ie 


rer III. 


918 6 11 5 CEE, ashes - 5 F 


. 84. 9.3636 25 652616 17 
V © 97384 fen. 


25 7 ooo © cube. 


EXAMPLE II. 
| Required the cube root of .00048 $613. 


bo = 56 5078 root, 
343 


| J: 5 a 3 a 


de. tt g 13155Yprod, | 


| 11061 rem. | 


'E * A M P L E. IV. 
| Required the cube root of 7 7584. 


» 584 


* 


n * 
* L vc - . e 
2 4 — 5 7 $3 * IE 4 \ ” . 
Ty So of #4» 7 Wan 1 2 
1 . — " -— By . T. % I 
* e ET - * , 0 2 =_ I 
. 
98 N r : 
8 * * : 
L 


<7 5840 19.64 root. 
I She 


00 4 956584 reſolv. 7 


2 div. 17865 * 1 5 = : 610536 prod. 


11 8 wn 'D 54464000 reſo, 85 


3 div. e X 4 = = - 46193344 prod. X 
Rem. $270656 © | 


= 


y 


lk. ud bes root of A thy fraction be 6 e find he cube 
root of the given numerator for a new numerator, and the cube 
root of the given denominator for a new denominator. Thus, the 
cube root of A is 2, and the cube root of 84 2 18 43 ; and thus, they” 
cube root of A (15) is + =25%. 4 

But if the 995 of either the numerator or 8 cannot 
be extracted without a remainder, reduce the vulgar fraction to a | 
decimal, and then extract the Foot... as in a Ex. Þ.; 


MORE EXAMPLES. 


"There: are two 3 whereof the greater is 2 25798907 52, 
4s difference is 1152: What is the leſſer, and what the cube 
root of their ſum? An. The leſſer | is 2 „ and the cube 
root of their ſum is 1728. | 
2. The content of an oblong cellar 3 is 195 3. 125 cubic feet: Re 
quired the fide of a cubical cellar that hall contain x” ab as much. ” 
Anſ. 12.5 feet. 5 
3. There are three boxes, the content T2 one is 10900 > ſolid 
inches, of another 166 56, and of the third 20000: Required the 
fide of a cubical box that ſhall contain as much as s all the three. 
. Anſ. 36 inches, or 3 feet. 
T 4. Required the fide of a cubical veſſel that will contain 80 wine 
» 584 alone. Auf. 26. 43 inches. 1 


I 


7 
2 


472 EXTRA 110 N t RE 00 TS. Part 11]. 


237 cubic inches i in a wine gallon, 
80 | 13 


% 


18480 whoſe cube root 1s 26. 4 3 inches. . 


A ſhip's length i is 50 feet, 8 20; and depth of the hold 
10: Required the dimenſions of a like veſſel triple her burthen. 


Length Fo, its cube 125000 & 3 = 37 5000, its cube root 71. 54 
Breadth 20, its cube 8000 X 3 = ,24000, its cube root 29.24 
| Depth 10, its cube 1000 X 3 = 8 its cube root 14. 4 


6. A braſs bullet of 5 inches diameter Wixb⸗ 20 lb. What! is 
the diameter of a like bullet that weighs 160 lb. ? ! An. 10 inches. 


| As 20 * Hee 
& 4 * YE 


2% „„ - 
©* „% 2 


% 1000, whoſe cube root is 10 inches 


— 


10. Extrattion os the aden, Rat, 3 


OY „ 
Extract the ſquare root-of the given number; nd again extract 


„ 8 5 55 fo found, 10 n laſt 12 theſe roots i 
Nur root fought.” kl 1 


EXAMPLE. 85 
| Required the biquadrate root of $ 398416. ; f 


5 = +, a pies . 


* i 8 


18416 | en os eros Thr. - 's 


0 $4 SATs 2 e 16 N : «7% vl } ? = 


If, in the fic ei hoe 83 to . a ends, con- 
tinue the operation, by annexing pairs of ciphers, till you have 
twice as many decimal places in the ſquare, or firſt Pots. as you 
i en to de! in the all V 


IV. Er- 


f 


EXTRACTION of ROOTS. 


* 


* 47 


IV. Extractian of the root of the fifth power, or ſurſolid. 


REA TY | 


1. Divide the given number into periods of five figures, find the 
neareſt leſſer root of the left-hand period, put the figure ſo found 
in the quot, ſubtract its fifth power, and to the remainder bring 
down the next period for a reſolvend. SE. „ 
2. Put ay for the root, and then the ſurſolid or fifth power 
will be agaaa + Saaaqy + 102aayy + Ioadyyy + 5ayyyy + yyyyy. Now, 

aaaaa being already ſubtrafted, there remains the other five parts; 

and to find y 1 divide by its coefficient, v2. by 5aana + oa + 
r0aayy + 5ayyy + yyyy; that is, I try how often 5aaaa is contained 
in the reſolvend; and, by the help of the quotient. figure, I make 
up the other four parts of the diviſor. 33 


RA upL xk. 
Required the ſurſolid root of 335 54432. ; 4 
33354432032 root. 
f RE © at 56, EAR 
999 refolv. 
40 50 = 5gagaa  —_ 
_  $40000 = fla 
36000 = 10aayy wor 
EB 05 gt 
WS 0 1 2 


Diviſor 4627216x229254432 prod. 


V. Extraction of the Root of the fixth power, or cube ſquared. 
%% TTT 
Extract the ſquare root of the given number, and then extract 
the Abe root of that root, the laſt is the root ſought. Or, firſt 
extract the cube root, and then extract the ſquare root of that 
5 Required the root of 191102976, being the ſixth power. 


i 191102976 


Fart III. 


„ er of o 8. 


ee 0 


e (x3824(24 root. | 


23)-g1 91 0 120005826 reſolv. | 
9 MO acts 6 
ee 16 

268)2210 — 
2144 1456 *4 - 5824 ch.” 


2760 6629 15 ch wo 
e 


27640 110576 
110576 


— 


VL Eetrattion of th the Root of the fret power. Bay 


RULE. 


Put a+ for the root, and the ſeventh power will * aaaaaaah 


Jaaaaaay-f 21aagaayyH+ 3 5ananyyytÞ+ 3 5anayyyyt+ 21aayyyyyt+ Tay) 
e by the aid o whioh. br as in extra ing ig the root of 


h e 15 Dp | 
OPT = wn 
| Required u the root of 349482 5447, bein g the ſeventh pover. 
| eee bes root. ; : 
wrde; 5447 reſoly. 


448000000 = = vaaaaada x 
201600000 = 21aagaay 
Foqooooo = 3ZFaaaayy 
7360000 = 35acayyy | 
| 680400 = 210ayyy - 
. 34020 = an. 
Bo 9 


Diviſor 70827 $ x49X Ramana 5447 prod. | 


— —— — 


e 


n!! On OG 


ay, - 


”” 


: have three roots ; the laſt of the 


: may be rendered eaſier ; 


15 FROM * 


* 
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7 


VII. Extradion ff the Root of as erghth power. 


KU. LE 


"Baird the ſquare root of the given Hane continually till you 
e is the root ſought. 
Thus, let 1785793904896 be the eighth power; by extracting 


the ſquare root you get the biquadrate or fourth power, viz. 


1336336 and by extracting the ſquare root of the biquadrate, you 


get the ſquare or ſecond Pewer s vx. 11 56, whoſe 1252 root is 
| 34, the root ſought. 5 


vm.  Extradtion of the Root of FA ninth þ þ power 


. 
Extract Gia cube root of the given number, and you hows the 


| cube or third power, whole cube root is the root ſought. 


Thus, let 5159780352. be the ninth power; by extracting the 


5 cube root you get the cube or third W VIS. 2728, whole cube 


root 12 is the root ſought. 
Oniverſally, whatever the given power. be, put a + y for the | 


root, and by involution raiſe a $9.40 the power of the given num- 


ber; then, with this as your guide or canon, extract the root in 


the manner preſcribed and exemplified in the extraction of the root 


of the fifth and ſeventh powers. 
But if the index of the 15 power be a multiple of 2, the work 


given number, you obtain a power whoſe index is one half of the 


index of the given power. Thus, by extraQting the ſquare rot 
of the tenth power, you have the fifth power; and the ſquare root 3 


of the twelfth power is the fixth power, c. 
Again, if the index of the given power be a multiple of 3, by 
extraQting the cube root you ohtain a power whoſe index is one 


third of the index of the power given, Thus the cube root of the 
_ ninth power is the cube or third power; and the cube root of the 
_ twelfth power is the biquadrate or fourth power, Gc. 


Involution is directly contrary to extraction or evolution ; | nd: 
thee, if a ſquare number be ſquared, it will give the biqua- 
drate or fourth power; and if a biquadrate be ſquared, it will give 


the eighth power. Again, if a cube number be cubed, it will give 


the ninth power; and. if the Wanner be cubed, it will give the 


e 


1 11 A P. N 
PROGRESSION. 


| HE comparing of numbers with one another i is called Coin: 0 
parative Hrutometio'; 5 andi in ee any two numbers to- 


* 


or by extracting the ſquare root of the _ 


445 PROGRESS ON Fi m. 


gether, * firſt number, or the number compared, is called the 
antecedent, and the other with which it is compared, 18 
called the conſequent. 75 

In comparing. two numbers, we may, by ſubtracliog the leſſer 
e the greater, find their difference; and the difference thus 
found is called the arithmetical ratio of the two numbers; and if 
two or more pairs of numbers have all the ſame ratio or differ- 
ence, ſuch numbers are ſaid to be in arithmetical pro ortton ; and 
the ratio in reference to the ſeveral proportional numbers, is yfual- 
ly called the common difference ; the firſt and laſt term are called 
extremes, and the intermediate ones are denominated means. 

Ik a rank of numbers, without interruption, have all the ſame 


difference, the proportion is ſaid to be continued or continual ; and 


ſuch a rank is called an arzthmetical progreſſion," or an arithmetical 
ſeries 5 ſuch as, 2, 4, % , i, :- 
But if, in the rank of proportional numbers, hots be a breach 
or chaſm; the proportion is ſaid to be 41 ſeontinued, digjunt or 
interrupted ; ſuch as, 3, 5, 7,——19, 21, 23. 
Again, in comparing two numbers, we may find how olden the 
one contains the other, by dividing the antecedent by the confe- 
quent; and the quot thence ariſing is called the eee ratio 
of the two numbers; and if two or more pairs of numbers have 
all the ſame ratio, ſuch numbers are ſaid to be in geometrical pro- 
portion. The firſt and laſt of the proportional numbers are called ; 
extremes, and the other terms are denominated means, 
If a rank of numbers, without breach or chaſm, . all the 


5 Hime ratio, the proportion is ſaid to be continued or continual; 


and ſuch a rank is called a geometrical pi vgreſfion, On a geometrical 5 
N ſuch eee | 
But if, in the rank of proportional numbers, FO be a chaſm, 
the proportion is ſaid to be 4% continued, IT or . 
ſuch $5, 12: 3 30 : 3 8 


"x; is} Pr egrefion. 


1 l tial pier e, or ſeries, is Ne either from 
o, or from ſome number aſſumed as the firſt term, by continual ad- 
N dition or ſubtraction; and 1s either increaſing or decreaſing. 
Thus o, x. 6.0, 12; 16 18, is an arithmetical progreſſion or 
ſeries, formed from o, aſſumed as the firſt term, and increaſing by 
the continual addition of 3 and ſuch a ſeries may be continued, 
| upward to infinity. + 
And 14, 12, 10, 8, 6, 4, 2, is an r ee e or 
ſeries, formed from 14, aflamed as the firſt term, and decreaſing 
by the continual ſuhtraction of 2; but ſuch a ſeries can be conti- 
nued downward only till the laſt term becomes equal to or leſs than 
Ya the common difference. > 
In an arithmetica} progreſſion, « or x ſeries, five things occur to be 
oy conſidered. | | 
- oo I. Te 


\ 


Chap. XI. PROGRE 8 „ 


ing theorems : ; 


1. The leaſt term. Ez 
II. The greateſt pe Bp xtremes. 
III. The number of terms. 

IV. The common difference. 
V. The ſum of all the terms. 5 
The properties of numbers in en progreſſion ar are various 
and numerous; but the chief, or moſt uſeful, which alone we 
propoſe to take notice of in this place, a are 9 in the nom 


THEOREM I 5 


Any term of an arithmetical ſeries is equal to the ſum of the leaft 
term, and the product of the common n difference 1 into the number 


of terms before or after it. 


Thus, in the increaſing ſeries, 2, 5 Bj; 1, 14, 17, the term 


11=2+3X5=2 15. 


Again, in the decreaſing ite 18, 16, 14, 12, 10, 8, 6, 4. 2, 
the term 18 =2+8X2=2 +16. 
The reaſon is plain ; becauſe every term ſubſequent or prior to 


the leaſt is made up by the continual addition or ſubtraction of the 


common difference. . 
Hence the product of the common difference i into the number of 


terms minus unity, added to the leaſt term 3 the ratet, or 
ee from the W term leaves the leaſt. 


THEOREM . 


10 an a ſeries, conſiſting of three, five, or any odd 5 


number of terms, the double of the middle term is equal to the 
Tum of the two extremes, or to the ſum of any twa means equally 
_ diſtant from the ſaid middle term. 


Thus, in the ſeries, 1, 2, 3, 4, ( 5), 6 6,7, 8, 9. 7958 middle term 


5 5 doubled is 10 +9, the LO e or 2718, or T7 p 


or 4 +6 | 
The reaſon is EVE ARS : for of two terms + qually 1 . 8 


the middle term, the one exceeds the middle term Juſt as much as 5 
| wy, other 1 is ele it. 15 | N 


c OROLLARI E 8. 


I. Hence an arithmeticat mean betwixt two given extremes W 
5 bund by taking half the ſum of the extremes. Thus, the mean 
betwixt 6 and 10 is 83 for 6 +10 = 12 4 and ae. 80 6, 8, 10, 
are in arithmetical proportion. DP 


2. Hence alſo, to an extreme. and mean given, a third. propor- 


tional, or the other extreme, is found by ſubtracting the given ex- 


treme from the mean doubled. Thus, to 3, 6, given, the third 


| PEORErUneyl + is 9 for 2 * 6 = 95 and 2-359: 10 3, 6, 9s 


CS 


are 


1 { PRDERESSION w n. 


are in arithmetical proportion. In like manner, to 10, 7, given, 
the third proportional is 4 ; for 2 & 7'= 14, and 45 — -1o= 4: ſo 
30s 75 4, are arithmetical proporenals.” Led the of +} 


k 


THEOREM UI. 


In an arithmetical ſeries, conſiſting of 4, 6, or any even num- 

ber of terms, the ſum of the extremes is equal. to the ſum of the 
two middle terms, or to the ſum of any two means equally Ft 
from the extremes. 

Thus, in the ſeries, 3, 5, 75 9, II, 13, che dus of 3413 TY 
+9, or =5 +l. | 
Ihe reaſon is plain: for if betwixt the two Wide terms in the 
ſeries, a middle term be inſerted, the ſum of the extremes, as alſo 
the ſum of every pair of equidiſtant means, will, by Theorem II. 
be equal to the double of the inſerted middle term; and things e. 
| quat: to one and the ſame thing are equal to one another. | 


COROLLARIES. 


. Hence, to an extreme, and two means given, the other e en- 
treme, or fourth proportional, is found, by ſubtracting the given 
extreme from the ſum of the two given means. Thus, to 4, 6, 8, 
the fourth proportional i is 10; for 6 +8 = 14, and 14—4 2 10; o 
4. 85, 8, 10, arm arithmetical proportion. And this takes place 
though the proportion be disjunct. Thus, to 18, 14,6, the 
fourth proportional is 2; for 14 ＋ 6 = 20, and 20—18 = 2 fo 18, 
i 14,— 6, 2, are in arithmetical proportion disjunct. 

1 ths Hence likewiſe. when two extremes and a mean are given, 
the other mean is found by ſubtracting the given mean from the 
ſum of the two extremes. Thus, to 13, 9, 7, the other mean is 
11; for 13 ＋ 7 = 20, and 20-9 =11z A 13, 11, 9, 7, are a- 
rithmetical proportionals. This alſo takes place, though the pro- 
I portion be disjnnct. Thus, to 9, 15,——306, the other mean is 


593 for 9 +36 =45, and 45 — 15 30 ſo 9, 15599 355 


a in a arithmetical e disſunct. 


THEOREM IV. 


1 an arithmetical ſeries, the difference of the extremes, idea . 
by the common difference, gives A ot, Rs iucreaſed by uni- 


15 ty, is the number of terms. 


Thus, in the ſeries, 2, 4, 6, 8, 10, 125 14, hs ies: 5 
the extremes 2 and 14 18 12, and 12, divided by the common dit. | 
ference 2, quotes 6, and 6 + 1 =7, the number of terms. 
The reaſon is obvious: for the difference of the extremes is made 
up by a repetition of the common difference as often as there are 
terms fave one; that is, the difference of the extremes is a 300g 
of the common difference 1 into the number of terms minus unity. 


1 THEO- 


by the number of terms minus unit 


extremes 3 and 13 is 10, and 10 
minus unity, vis. 5, quotes 2, the common difference. 


* 
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e eee n . . 
In an arithmetical ſeries, the * of the extremes, divided 


quotes the common differ- 
ence. 


Thus, in the ſeries, 3. 5, 7, 2 Ir, 13, the Gerede of the 
vided by the number of terms 


The reaſon 1 1s the ſame here as in the former theorem. | 


THEOREM VI. 


as an arithmetical ſeries, the ſum of all the terms may be made 
out ſeveral ways, as follows: 
1. The ſum of the extremes, maid plied by the amber I 


terms, gives a product, which aden by 2, quotes the ſum of all 
the terms. 


Thus, in the ſeries, % 6, 9, 12, 1 5, 18, 21, the- ſum of 3 PR 
21 18 243 and 24 X 282 = 2685 3 and 2)168(84, the ſum of all the 


terms. 


The reaſon ll e by inverting the ſeries, and adding | 
emden pair of means, as follows : 5 


3, 6, 9, 12, 15, 18, 21 
21, 18, 3% Bl 10s 6, 155 


f 24, 24, 24, 24. 24 24, 24. 


Now, the fn; of every pair is 24, 4 the Aae of Wins 
it is plain, the product of 7 into 24 will be double the ſum of the 


ſeries. 


2. The ſum of the extremes multtiplied by half the number of 
terms, gives a product equal to the ſum of all the terms. 
Thus, in the ſeries, 12, 10, 8, 6, 4, 2, the ſum of 12 and 2 
is 14, and 14 & 3 = 42, the ſum of all the terms. 28 75 
The reaſon is the ſame as before. 3 
3. The half ſum of the extremes multiplied by che number of 
terms, gives a product equal to the ſum of all the term. 
Thus, in the ſeries, 1, 4, 7, 10, 13, 16, 19, the half ſum of 1 
and 19 is 10, and ro X 7 270, the ſum of all the terms. 
The reaſon is the ſame as above. 
4. When a ſeries conſiſts of an odd ks of woe, die mid- 
dle term multiplied by the number of _ gives a a 1985 
to the ſum of all the terms. 
Thus, in the ſeries, 3, 6, (9), 12, 1 he the middle term 9X 58 -—_ 
45, the ſum of all the term. | 
The reaſon is plain; becauſe the . term, by Theorem IL 


is equal to half the Gai of the extremes. 


5. In a ſeries of the natural numbers, * 2, 3. 45 5, Ge. the 
45 0 N greateſt 


. 
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a greateſt given term multiplied i into the next greater, gives a pro- 

duct, which divided by 2, quotes the ſum of the whole ſeries, 

5 the ſeries, 1, 2, 3, 4, 5, 6, 7, 8, 9, the greateſt gi 
ven term, 9, multiplied into the next greater, __ gives 90 ; * 


. 2990045, the ſum of the whole ſeries. 


Ibe reaſon is, becauſe the greateſt term is, in alt caſe; the 

number of terms, and the next greater term is the ſum of the ex- 
tremes; therefore, Oc. 5 - 
6. In a ſeries of the natural odd nomkeh” I, 3. 5, 75 64. . 
ſquare We the number of terms is equa to the ſum of the whole ſe- 
ries. 

Thus, i in the ſeries, T1 3, 55 5. 9, IT, I 3, the number of terms 

is 7, and ) & 7 =49, the ſum of the whole ſeries. 

I! he reaſon is, Cs | in this caſe, the half ſum, of the ex- 
tremes is always equal to the number of terms. 
7. In a ſeries of the natural even numbers, 2, 4, 6, 8, Sc. the 
number of terms multiplied into the number of terms plus ty, 
gives a product equal to the ſum of the whole ſeries. 
Thus, in the ſeries, 2, 4, 6, 8, 10, 12, the number of terms 18 
15 6, and 6 X 7 = 42, the ſam of the whole ſeries. 
The reaſon is, becauſe, in this caſe, the half ſum of the ex · 
tremes always exceeds the number of terms 5 by e 


THEOREM vir. 


"Jn an etal ſeries, the ſum of all the terms divided by 

; A number of terms, quotes half the ſum of the extremes; and 
half the product of the common difference multiplied into the num. 
ber of terms minus unity, 18 equa to half the difference of the ex- | 
tremes. 
The . * the firſt part of the proposition! is ; for 
: by Theorem VI. 2. the ſum of the extremes multiplied into "half 


the number of terms, gives a product equal to the ſum of all the 


terms; and conſequently the ſum of all the terms divided by half 
the number of terms, quotes the ſum of the extremes; and doubling 
the diviſor, that is, dividing by the number of terms, the quot 


8 will be half the ſum of the extremes. 


The ſecond part of the propoſition is We ain for, by 
Theorem V. the difference of the extremes, divided by the num- 
ber of terms minus unity, quotes the common difference; but the 
quot multiplied into the diviſor, produces the dividend; which, in 
5 this caſe, divided by 2, quotes half the difference of the extremes. 
Hence the ſum of a ſeries, the number of terms, and the com- 
mon difference being given, the extremes may be found: for the 
theorem gives their half ſum, and half difference; and the half 
difference of two quantities added to half their ſum, gives the 

reater quantity; and the half difference fab from half their 
bum, leaves the leſſer quantity. 1 N Zoe 


oY 
o 


255 laſt days Journey was 49 miles: 
50 25 miles, 


Of the five things that gcetir to he eonfidered in an arithmetical 
ſeries, if any three be given, the other two may be found; the 


a exeroplificatzon. whereof at large would apen. pk e field; but we 
propoſe only to give a brief ſpecimen, in a fe 
ſolutions are founded e and flow directly! from the above theo- 


w den, whoſe 


rems. þ = A ; 


| P R O B. Ir” 
—— the greateſt term, the number of terms, and common 


difference, 2 find 1 leaſt 4 that is, n II. II. IV. 


to . I. 
= % v | E. | 3 
Mala ly * common difference into the number 4 terins minus 
unity, ih act the product from the greateſt term, Auck the re- 
mülgder 1 is the leaſt ts, by Theorem I. pale Neg 
. EXA MPL E I. 5 y 
"A. van \ travels 6 days, and increaſes hack Whats journey by 
at was the firſt 


"4X8. = 20, and 40 — 20 2.20 mult. Hſe 
Series I. 24, 28, 825 36, 40, a paroat 


EXAMPLE II. 
* man Une out of his pocket, at eight ett TEA 10 many 


ſeveral numbers of ſhillings, every one exceeding the former by 6; 
8 laſt Was $4: "What was the firſt? Anf. 12. 1 8 


. 2h and 3 ue 


ORR the 3 tera, thx oer 55 5 ) Gi önnen aſe. 


25 to find the e wes; 9 95 is, Given . III. AV. to 
| ad th 


Multiply the common 1 oe, into 423 hc 5 terms minus 


unity, add the product te 5 r and the fam 1 is the 1 
eſt erty; 5 e 1. 5 . 


« * ** 4 * 
. ST > Bs ® x A * N 2 9 os 4 
"It , 4 A 89 + ir 1 3 
\ 8 


E oy * M 5 I. E dee oh 4 126 


There is an hee ſeries confiſting er 18 berme 07 Hed; $ 


the firſt term is 4, the common difference £2: 125 What is . ö 


term? Ts 208. 


12 X 1 fe: = = 204, nd 25g * 4 =208 1 179 oh 


e A 7 499 — inn 2 


n | | 1 E X- 


2 
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+3 
* 
1. 


miles in one day: How many days did he travel? An. 14 days, 


Ex Gas ent and 3)36(22, and 12+1=13 Ae. 


5 5 5 unity, and the quot is che common een of, Theo 
rem 0 4 a | 


. 3 the youngeſt was 2 years old, and, the eldeſt 35: What was 


fo Log. 00 33, and 1103303 Neartt Mn . 


4 PROGRESSION. Fart Hl. 
nn EXAMPLE IL |: 


A man had 3 it hilton; the youngeſt was three years old, and 
the common difference of their ages was 4 years': : What was the 
age of the eldeſt ? Anf. 47 years. NES . 


* 118455 and 44 +3 = £47 years. af 


_ o ti. 
Gees che eitteibes, and common differende: 1 to find the number 


of terms; 3 1 is, Given LIE IV. to find HI. 


A £ . 


| Divide the ain tende of the extremes by the c common 1 Hiference, 
and the quot plus unity 1s the number of terms, by Theorem IV. 


5 E X AM PI. E I. 


A man ſetting out on a journey, travels 12 miles the | firſt day, , and 
8 every day's journey by 4 miles, till at laſt he travel ed 64 


. and 4052013, and 17.14 fort Foul 


EXAMPLE 1 


The 3 child of a large family was 4 years 1 125 eldeſt 
40, and the common difference of the childrens ages was 3 years: 
How many children were there? Anf; 13. 


_ — 


x * * 4 


1 * n S Tels 6 
Pe the extremes, and number of terms, to 1 the common 
agree; 55 2 is, Shen I. II. III. to find r . 
„ 178 1 * E. TRIO 1 


Divide the a of the extremes by the number + terms 


Bat hoot "EXAMPLE I. 


A man had 12 + "Ia whoſe ages were in arithmetical progrel. 


the common difference of their ages? Anl. 3 years. 


EXA Mf L E II. de 
A e Gabe a ſum of money in arithmetic TA 
* = | 3 e 5 1 on 


Chap. XI. PROGRESSION 433 


25 among 20 beggars; ; to the firſt he gav 75 ſhillings, and to the 
laſt 41, ſhillings : TOP. was the common difference ? e 2 N 


l | 
4¹ —3= = 38, and 19)38(26 All. 
TP 0. 8 


Givi the extremes, and number of terms, to find the ſum of 
the ſeries; that is, Given I. II. III. to find V. 

The ſeveral ſolutions of this problem aſſigned in „ VI. 
pin the We of rules; 3 and to theſe we thall e refer. 
1 "EXAMPLE 1. 


ere 1 their charity to a poor man in t pro- 
i 


rin get? An}. 182d. or 158. 2d. Theorem VI. 1. 
ee We and 28 * 13 5 364, and (8d. Aa. 


EXAMPLE II. 


June or Engliſh miles and 1 300 od ag Theorem VL 2. 
2 + 200 = = 202, and 202 * 50 2 = TOIOO a 2 


EXAMPLE III. N 


"i man 1 12 growing trees, the firſt To 28. 1alcbe laſt * 
408.; and their prices being in arithmetical progreſſion, what paid 
he for the whole? Anſ. 2528. or 121, 12s. Theorem VI. 3. 


hs obo = 42, and 2)42(21, and 21 XI2= 2528. A.. 
5 n, Ty 


1 


WM travelled! each day being in arithmetical progreſſion, the ſcventh 


day he travelled 22 miles: What: y Was: the WAG oa his 3 15 
N 286 miles. Theorem VII e 


22 X 13= 286 Wilen . 


as 


dex, 07%, in I2 hours? © Anf. 58 ſtrokes. Theorem VI. 12 
EE. 1 K 135 156, and:2) r 56078 ſtrokes. An.” | 


| * * 
/ W HF. „ * * I N \ *. 8 * . * — 
1 1 WT ö # * * £ — \ * x * \ 5+ 


on; the firſt gave 24. the laſt 26d. : How much did the poor 


"Placing 100 ) eggs in a ſtraight line, at a yard's diftance one bn 5 
another, and the firſt a yard from a baſket : How far muſt one 
travel to bring the eggs, one by one, into the baſket ? Anſ. 10100 


A person completes a journey in 13 days, the number of miles 


RTT 
How mary fltokes does a clock ſtrike in one revolution of the . 


# & > * 
l 5 Wo TH 1 a $a ; . Ws. bs o , : N 5 4 & 334 4 Y , F "0 5 
/ | . h 2 | | | I 8 
1 ; 3 g 20 N iN, y 


9 


1 = 
1 £t 
5 1 C =. < 
es NS 
MA - = 


$ >636 


7 4 
. i 
Kr. 
oY: 
2 
＋ 
4 
if 
1 * 


E 


— 
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2 E XAML E VI. 


A butcher bought a dozen of fat lambs, and whs' ey 1 fit 

1 ling for the firſt, 3 for the ſecond, and 5 for the third, Or. ftill 
9 er 2 ſhillings more for every following one: What did 
the 12 lambs colt him? Aal. 144 ſhillings, = 71. 48. Theo- 

: rem 12 . 5 F 
G5 15 3 29h Giles. A. e 


EXAMPLE vil. W 


A man e's 10 6 fete and is to pay 21. for ks felt, 4 for the | 

| ſecond, 6 for the third, ©'c. ſtill paying 21. more for every fol. 

| lowing one: What will the 10 ARE coſt __ Any. 1100 
e W e eee 

; 0x0 iel. Af. r e 


e 5 Ea 


Bert the ſum of the ſeries, the ae of 1 9 common 
Aiference, to | B00 the 2g thats oye Given V. III. IV. to 


. * U 5 E. 


| Divide the hams nf the ſeries by the * of . 20d the 
quot is half the ſum of the extremes; then multiply the common 


differente ints the number of terms minus unity; and the produt 


/ F 


5 


divided by 2 quotes half the differenee of the extremes. The * | 
difference added to the half ſüm gives the cage Ge, nd o 
; Aibtrafted'l ORE the leſſer, oo ce which n 
— . a ene I 9 F134 1s # PP 6115 a, 
e mais 11 X A M P * R. — x ne ES 
FS A mun received 300 l. at 12 payments, each payment 1 
the former by 41. : 19 erate way 8 7 TR what the laſt pay 
4 [= bGen half Wo of t he extremsm- g 5 60115 to 


1 ö 7 4* 11 244; and 2)44(22 half ET ans _ extremes. 5 
And 25 + 22 47 greateſt extreme, or laſt Fament. 
; * 2 55 — 22 3 leaſt extreme, or Woe; dengae Of 


MIXT. GES TON s. 


wo” ET 1. A man thivel x 5 days, ificreaſing every day $ journq 
VIÜ᷑ by 3 miles, his laſt day's journey was 44 miles: Wet Ars his fin 
"To day s journey? and how many miles: did he travel? I? : e 


9 5 3 X 14 2 42, and 44 — 42 Sethe miles he. trovlled the 
„ oe. a. by Prob. I. 

„Aud 2 44 46, and 2)46(23, and 23X15= 345, the mil 

Wn travelled in all, + by Frob. V. dee een VI. 3. 


r 


Chaps xl. PROGRESSION. 455 


46. 2. A man clears a debt by payments in arithmetical. pro- 
1 the common difference being 5l.; the firſt payment was 
121. the laſt 5) J.: "How many 1 were there? and what 
the amount of the debt ? 


57 —1245, and 9809 and 9 +1 S0, the der of pay- 
* by Prob. * R the ws 
And 1214 57 =69, and 69 X 5 = 34. the amount 0 t, 
Wy 1 10 wes Run BR 85 


11. Geometrical Progreſſion T2 


A as 8 or ſeries, is nd Grows fome num- 
ber aſſumed as the firſt term, by continual multiplication or divi- 
ſion 3 and is either increafing or N 3 

Thus, 1: 2: 4: 8: 16: 32: 64, is a geometrical poogrel: 


ſing, being contivually px: pong by 23 and may be continued 8 
upward to infinity. : 

And 243 : 81: 27 : 9 3: 1, is a | geometrical Enden 
or ſeries, formed from 243 aſſumed as the firſt term, and decre- 
ſing, being continually divided by 3, and may bkewile be conti- 
nued downward to infinity. - 

The multiplier or diviſor whereby the ſeries i is continued up- 
ward or downward, is called the common ratio. 

Note, the natural numbers, 1, 2, 3, 4, Oc. are anette ſet 
over a geometrical ſeries, to ſhew the diſtance of any term from u- 
nity, or from the firſt term; and in this caſe the natural gjmbers 2 
are cab indices, or . 1 


| | | 3 * vg $1. Ke: 6. exponents. 
ay i 6 12 24 48 9⁵ ſeries. : 


But if hs ſeries EN from voity, it is uſual and convenient wo 
to ae o over 3, thus: 3 


| . 1. « . 1 5 5. 6. e Ys th 
2 4: I «> 32 64 ſeries. We To 


"is A 4 p ee or ſeries, Hs as occur to be 
conidered); 3 any three of which being given, the Fre two may be ; 


found, The five things are, . 
| : 8 The leaſt term. | 
ne f II. The greateſt term. date. . 


4 III. The number of terms. 
mig TV. The common ratio. 


. The ſum of all the terms. e 6 
0 CT The 


fion or ſeries, formed 905 1 1 as the firſt term, and increa- * 


* 
4 1 
4 
2 1 
22 5 
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common ratio is 2, the term 96 is equal to 3 * X 2XARX'2 2. 
ratio is 3, the term 162 is equal to 2 * 3 * 3 * : n 3. 
manner of its formation. 


the common ratio continually into itſelf; that is, to raiſe it to a 
power whoſe index or exponent is equal to the number of terms 
minus unity, and then multiply this power into the leaſt term. 
and 32x 3=96. Again, in the ſecond example, 3 x3: * 3 * 2 
"8x, and 81 > 22 162. - - 


tio whoſe index is equal to the number of terms minus unity, mul- 
tiplied into the leaſt term, produces the greateſt; ung the Eroate 
term divided ROY that Power quotes the leaſt. ; 


WED of terms, the ſquare of the middle term 1s equal to the 
product of the extremes, or to the product of any two means e- 
. qually diſtant from the ſaid middle term. 


5 the middle term 8, vis. g * 8 IN 64, the tread of 2 & 3H 
or =4 X16, the equidiſtant means. 


* numbers the product of the extremes is equal to the product of the 
tions; and when there are only three roportional numbers given, 
WG the firſt, and the antecedent 5 the third term. Thus, 1: 8: 64, 

expreſſed at more length, is 1: $.:: 8 : 64; and therefore 8x82 


1 * 64. Again, 2:8: 32, e more at 8 is 2 8 ht 9 32 
8 nl e Gf. 


"00 Pu” by multiplying the extremes into one another, and extract. 
mg the quare root of the product. Thus, the x mean betwixt 2 


W 


486 PROGRESSION. Fart, 


The more uſeful properties of numbers in | geometrical progreſ- 
fion are e explained 1 in the followrhy theorems, all * 


” 


THEOREM L DF 
Anh term of. a geometrical ſeries is Kat i to the product of the 


leaſt term, multiplied continually into the common ratio, repeated 
as often as there are terms before or after i wn 


Thus, in the increaſing ſeries, 3:61 12: 24 40 96, whoſe 


Again, in the decreaſing ſeries, 162: 54; 88 : 2, whoſe 
The reaſon is evident from the nature of the ſeries, ad the 


In practice it will be convenient, in the firſt insb to multiply 


Thus, in the firſt of the above examples, 2 * 2 * 2 * 2 X 2=32, 


Hence, in any geometrical [EI that power of the common ra- 


THEOREM 3 


In a 3 ſeries, conſiſting of three, five, or any odd 


Thus, in the ſeries, 1: 2:4: (8) : 16: 32: 64, the Kare of 


The reaſon will appear by conſidering, that in feds dene 
means, as was demonſtrated in Multiplication of Vulgar Frac- 


the middle term ſupplies the place of two, being the conſequent 


COROLLARIES. 


„ Hence a geometrical mean betwixt two given extremes is 


and 


tans 6 " 
TIT... > * 
R 
82 n 4 
FRO — 1 
1 


c l. PROGRESSION. wut) i 
* 
| 1775 185 8'; kor 2 x 32 =6g, and the ſquare root of 64 18 8. 80 1 | 

4 
32. [i 


2. Hence atf, to an extreme and mean geen; a third. propor. 


in 


dbuble exponent minus ally” fh, in che 1 ſeries — 
12 Xx 12 144, and 37144048, the fifth term; Hl aud in the 2 W 


, the fifth Verne FFF | 
1 5 e To 25 EY gs 0 
| Ws - gk 1 ſeries Fg 6 : 12: 24 6 
e 2 ſeries 48 24: 12 : Fr * 


THEOREM III. 


Tn 2 geometrical ſeries, conſiſting of four, fix, or any even num- 
1 ber of terms, the product of the extremes is 1 to the product 
of the two middle terms, or to the Product of any two means e- 


| qually diſtant from the extremes. 
Thus, in the ſeries, 2:4: (8: 16) 32 ba, the product of 5 
2X 64 2 8 X 16, or x 32. 
ue reaſon is plain ; for in four 3 numbers, the pro- 
d duct of the extremes is equal to the product of the means; and a- 
6 ny pair of equidiſtant means may. be eſteemed middle terms. Pn 
e 
0 Es Hence, to an extreme and two means given, the other 1 
5 treme, or fourth proportional, is found, by 10 0 the product of 
the means by the given extreme. Thus, to 4: 8: 16, the fourth 
, proportional is 32; for 8 x 16 = 128, and 401 e log: 8:16 32. 
Pp And this takes place though the proportion be disjunct. | Thus, to 
4 43:24:26, the fourth proportional 1 Is 35 for 25 * v5 = = 144, me 5 
s e fo 48 - 24 1: 6 3. 185 


2. Hence likewiſe, when two mn; 3h a mean are given, a 
I the other mean is found by dividing the 464+ of the two ex- 
tremes by the given mean. Thus, to 2: 4 : 16, the other mean 


„bbs; for 2 & 16 32; and 4)32(8 3 fo 2 48 16. This like- 
8 vile takes place, though the proportion be disjunct. Thus, to 
2: 32 64, the aber mean} is 45 for 2 & 64 = = 12, and 32)328(43 
| fo 2:4: 32: 64. qo 
15 : From: this and the prabeding 8 it 1 that in 2 
&- Sep proceeding from unity, any term ſquared produces a term of 
2 2 double exponent; ; and any two or more terms multiplie 
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term 2. —=2, and — 2 


£ part 1 
one another, prot oduce A term 3 eqpnet 18 Fa fm ofall heir 


12 


exponents. Thus, in the following ſeries, 8 x 8 = 64, whoſe ex- 
ponent is 6 2 K 33 and 4 8 = 324 whoſe exponent 15 18 E33 


l ne ee ul BEATS 3. 


| ba * 
$44 SJ] 1 14 „ 


Ka M4 ES 1 
* o + 4 ＋ i , 141 D 1 — i 
a 5 2 med —_ ' 4 | * * 19 * p . 
. 54 r . i 4 AM . KS * 
55 W 1 * 4 7 A * 1 1 G 2 
/ : Py g . N. . w 3+ 0 4 * 9 E . *. 4} 41 1 6 * 1 14 enn | 
* þ + ; | | = g . i ; S*. 4 + 5 1 a * i | ” ' „ 4 "74 ? 
1 „ : ,» F , . 5 4 * 99 4 

A 3 85 . 2 . _ — 2 LU 5 | 
« . J Y ” * * 4 
- * 4 N E * 8 0 = * a % : wh LY ” 3 3 - 4 «T4 1 174 1 * 4 a 
£ . 1 i * e eee 9 „ 4 IO TNT 0 1 * . . 4 „ 2a 22S * 


. n 61s 
2 3 e the quot. of the reateſt | extreme, divi- 
" dit by the leaſt, is equal to that power. of t pee 53140 whole | 
exponent 18. the number of terms 72 5 unity. - | 
Thus, in the ſeries, 3: 6: 12: 24: 48 96, the quot of 


396032 =2X2X2X2X2 = 32, the fifth power of 2, the oom. 
mon ratio of the ſeries. 


The reaſon 1s obvious : e by. Iren I. the Pendel term di- 


vided by ſuch a power of the ratio, quotes ihe firſt term, and py 
dividend divided by the quot, gives t the 


e diviſ or. 


„ .CQROEPXRIES. „ 
ke | Hedge the extremes and number of terms — given, the 


common ratio may be found, vis. divide the greatelt extreme by 
the leaſt, the quot is a power whoſe exponent is the pumber of 
terms minus unity, and the root extracted is the common ratio. 


2, Hence likewiſe we have a method of finding ſeveral mean 


OL proportiongl berwixt two given numbers; . divide the greater 


y the leſſer, eſteem the quot a power whoſe index is greater by u- 


nity than the number of means propoſed, and the root of this 
power extracted is the ratio; by which multiply the lefler of. the 


7 Sven numbers Fontiupally, and the ſeveral ah are the Means 
9 N 


1 THEOREM. V. x A 
In a geometrical ſeries, the difference of as 3 divided + 


7 by the common ratio minus unity, Pe the ſum of all the terms 
7 0 . the greateſt. 


Thus, in the ſeries, 3: wy 27: 8: 243, the 880 FTE 243 Z 


E — 3 = 240, and the ratio 3— 1 = 2)240(120 = 3 +9g +27 +81. 


The truth of the propoſition will be evident from the following 


3 vix. In a ſeries whoſe ratio is 2, any term minus 
the leaſt is equal to the ſum of all the leſſer terms. Thus, in the 


ſeries, 1: 2: 4: 8 16, the ſecond term 2—1=1; and 4—1= 


1 7＋ 23 and 8 — 1 2112 743 and 16 - 12 1424478. if 
the ratio be 3, any term minus the leaſt is double to the ſum of 
he leſſer terms. RIG in the ſeries, 18 62, the ſecond 4 


| 86 + * M the ratio. be 4, any term 


ws inus the 5 is l of A the leffer ber ms, Ee. And Were 
dre, 


fore, univerſally, the difference of the extremes divided by the 


: greateſt, » w = 8 N 
4 96 0 1 A Kl E 8. ad x 


1. The leaſt term multiplied into that power it the ratio 1 F 


index is the number of terms, \gives/the next higher term of the 
ſeries continued ʒ from which, therefore, if the leaſt term be ſub- 


trated, the remainder divided by the ratio BAN unity, will quote | 


the ſum of the given ſeries, 


2. If a decreaſing ſeries be ſuppoſed jafinite, the leaſt -extreme 
vaniſhes, or becomes o; and 1 in this caſe, if the greateſt extreme 


be multiplied into the common ratio, the product divided by the 


ratio minus n will quote the Tom of. the ſeries. Thus I +=. 


= =O 
Ae, ee and I nen, a 
. 2 — » | 5 
iK et, 
ren 
1 


3. The * of the extremes 1 a ſeries divided by the " "8 
ference of the r Jpg SPOT extreme, quotes: er ratio minus u- 


nity. 


We Qhall n now  Gabjoin * Ow ich, hoſe ſebutions flew . 


a _ the one e or ee corollaries. 
P R o IK; 


Gown the iS term, the 3 So terms, dad: common ra- þ 


989 to gd the e Nn term 3 Top 15, SUN II. Bhs IV. to find 1 
©: „ E. 


Raiſe the common ratio to a power whoſe 1 18 the number 
of terms minus unity; by this divide the of on term, nd. _ f 


quot 18 the . form, 35 Theorem I. 
EXAM P L E. 


Ml. PROGRESSION n 


0 mmon ratio minus nd OY quotes he Jum, of all the terms except 


A 3 buys fix gows, whoſe prices were in 1 pro- 90 


greſſion, the common ratio being 2, the price of the laſt was 895 


cee . l was the Price of the Arſt | ? 2 3. ron. 


; Fy | 3. . 4 5 
x x 2 * 2 * * 855 and 32)96(3 © crowns. a 


e Ik. 


Given the leaſt term, the number of 1 and common ratio, 
iQ ng the e m ; what? Wy Given J. III. * to bad IL 


2 1 


RULE 


—2ũav —E—Un 


„ — —FROGKESSION. wm 
ee n en 8 850 105 E. e 
Raiſe t the cStunten ratio to a power whoſe in 78 the Puter 


of terms minus unity, multiply this by the leaſt term, and the 
15 - RA is the Ss — Nn 


1997 if 199114 N rt 09 1990 1 il: 151 Ma [mart : 


5 


VV E K AM ELER e 


A nobleman 520 nb ſons, to whom he left Mo eſtate; divided 


into portions in geometrical progreſfon, the common ratio being 


335 the youngeſt ſon got the leaſt Portion, 8 5 oe ph 8 5 
(ONE the eldeſt 00 got ? Pt 1 9 901 I. 


E 5 F p f% > 4% = 2 N 
13 * . 1 34 q ow; # «SA 4 + j 
Tus | 


25 2. fl. 4. 6. 6. oy „„ e e e be le 
{IN : X3 * 3 * XZ «3x 3=6361,and6gh1 enen a 
OO DO F R 0 8 HEA 2 nity + 


The firſt term OT common ratio of a ſeries not acai hom 


unity being given, to find any Wan cena Des 7 all 
the intermetkade terms. 


%, 2, Bo e 28" 
Find a few of the terms, by kee or i the firſt 
term continually by the common ratio, and over the terms thus 


_ Jound place their exponents ; ſquare the greateſt of the found 
terms; which ſquare, divided by the firſt term, will quote a term 


2 a double exponent minus unity. Again, the ſquare of the tem 


laſt found, divided by the firſt, will quote another term of a dou- 
ble exponent minus unity. Thus proceed, till you either find the 


term ſought, or one near it; ; and from a near term the one 
N OP bet 


| 


EXAMPLE. 


A fam of x money was divided among ten perſons; $; | ns "PEE in 


a= progreſſion, and the common ratio, 3: the firſt paris 
got ook 5 What was the tenth on $ ſhare ? 2 787 32 I. 


BE 1 „ 5 7 F 
Ke +; = +... fa hes» 78732. Aa. 
18 0 * 10 212964 = 324 the fifth term. 
324 * 324 = FRY 4 = = 26244, the ninth term. : 


The tenth term is ; found by waere the vioth i into the com- 
mon ratio ** 3 
| N 0 . 1 


The common ratio of a ſeries proceeding foi unity being given, 
to find any remote —_ without 1 a. the mediate 


e 15 
5 0 U L E, 


—_ by means of the ratio. Theorem II. cor. 3. 


* we uw es we VT 


Ol 0 K 


Find ſome few terms by means of the ratio, 0 over which place 


their exponents; then obſerve what exponents added will make up 


the exponent of the term ſought, or of ſome term near it; ; and the 


terms ſtanding under the ſaid -exponents, multiplied into one ano- n 


ther, will produce the term nee to the am of the cee oy 
Theorem a 


© Note. In a ſeries proceeding from unity, as © flands over 1, F the 


exponent of every term will be one ſhort of the number of terms 


from the beginning of the ſeries. | Thus, the ee of the al | 
term is 4 5 es fich term 5. . e 


K _ by ; * 
N 3-4 . 1 4 wt * KA. „ . - 
. Ml X A. M. P. 15 E. 5. ad 
f .. . . 1 rr a 


'A A graft dhe" 14 ſheep, at a Farthing b 1 hs den balk. 
penny for the ſecond, ſtill doubling the price for every ſubſequent 


one; and was to pay only the price of the laſt N for the 1 nem * 


What 8 had ” to pay * Anſ. L.8 : 10 8. 9 5 

55 ba” 7 15 ph 0. To 24 3. 105 . * 8 . i. 0 . | 
. "$735 44 „ 

17137475 43 | 

AX THOR NINETY 10 8 Ans. 


Or thys; 1 LY pe ig Or thus: | | 


e £7 eee S620 


eg the extremes, 1 common Pas, to find the number of 5 


terms; 3 that i * Given I. II. IV. to find III. 


. 


Divide the greateſt extreme by the leaſt, raiſe the 0 common ra- 


tio to a power equal to the quot, and the index of that JOS as | 


I is the e 83 terms. Theorem IV. 


EXAMPLE. 


EY gentleman ourclialed ſome Acres of ground, what" prices | 
were in geometrical progreſſion, the common ratio being 33 the 
price of the firſt acre was 3 d. and of the laſt 59949 5 + TON: ma- 

ny + acres did he 9 Anſ. 10 acres. . 


** 


3 19683 
Ben ay . . 7. 8. 9. Sat: uo An. 
ea 7 


FROB. 


a PROGRESSION Fut hl. 


ſeries; that * e I. H. IV. to zz Fg i 


. 0 B.] WI. 
"Given the extremes, and common ratio, 0 bod tbe ſum of the 


17 g 
101 TOY | 


52 "4. : Ws 
: l q ** : 7 
n o 2 
- 1 - 1 4 . * . * 6 & N 
VB ee ORD LCA R . 0 . 2. „ 
” | 4 


111 74 TY 9 4 dF, 


" Divide 5 1 of Be extremes by 13 5 rotio minus ; unity, 


anch * * n is 1 n e W *. ſum * be 


£ 
11 16.9 3 "7 0 


XAML 


A gentleman who had a daughter Ex 1 Dive 8 9 0 


| gave the huſband towards her portioh 4 millings, promiſing to tri- 
ple that ſurm the * day: of every month, for nine months after 
m 


the, marriage; the ſum paid on the firſt day of the ninth month 


was 26244 thillings : What was eee ? . 39394 
flullings, . 1968 J. 335. 


. 


26244 4 = 26240, and; 3=3 ee 3120, and. I 3120 


+ OE = ey 8. 968 1. 48. _ 


"P1280 .D / vn. 


. * left extrethe, the number of ed "adi common ra- 


tio, to find the IT of the N that 1 8 Given . — 855 to 
8 % Fe * e 2 


Find, * Prob. III. or IV. che cruſt next her hs 1 ex- 


eme 1 from this term ſubtract the leaſt term; and the remainder, | 
divided by the ratio minus unity, vel grate the lam 25 the ſeries. 4 


5 Theorem V. cor. 1. 


E. X A M P L E I. 
A CS buys 12 Racks of wheat, and was to pay 2d. 


for the firſt ſtack, 6 d. for the next, tripling the price for every 
following ſtack ? What um bad he. to ey. ” 0" 5314400: or 
IL. . 8. 1 | 


2 8 18 e et 
— 0 X 54 = 2910 ＋2 22 1458 
1458 * 1458 = 212 1 
1062882 — 2 = 1062880, and 3 —1= _ 
e e. L. 2214 25 5 5 


1 X AMP L E. II. | | 
A gendleman buys a fine houſe, i in which were 24 threſholds; 


Man, 


* 


PROGRESSION. 


; 4 
» . 
| 
| chip. ET 


and, in name of price, was to hay A FE on the firſt threſhold, | 


a halfpenny on the ſevohd, a penny on the third, doubling the ſam 
on every following threſhold : What yould. he houſe coll pon ? 
An. 215 Shes or L. 17476 : $a 


+41 37 2 ' . Hir: 77 AT = 
75 YO 3 A 1 55 Z's 5. 81 1 Ft N Les Eo 1 8 
4 * = 9. S W 7 141 | K Ub AA 
dS . 1 15 5 2555 
917972742 a 4 
 $12x512x4x16= 16 778 1. 50 d. 0 
16777216 = x = 16///215f. 9% 5 35 


d * 
30 1411 P, 


My. . © ; | 
2 85 III. n 


kx AL E 


What will a horſs coſt by tripling the 32 TY in "is thoes with 


| , «ng ? Fi. Saba 10094425920 farthings, or tia 146835271 


| Sn 5550 Fs ee X A M P L. . IV. FEE (a 5 my 
What will 40 ee, cattle colt, by telpliog ach drove ve wich 2 
farching} 1 63321174265g2150k 8 8. «np vet | 
62.4132 3 3. 1 | t WS 2 © * * EY 
* F R 0 B. VIII. i 
1 ien che extremes, and ſum oft thi: ſeries, to ud the common TT 


$£153 


1 . number A terms; $1 that i a ions l. II. V. 80 Sod: 12 


8 er 8 
2 174575 


n 2 1198 ELM 


715 


: N FRO difference of the extremes 1 the difference * the 
: ſum and greater extreme, and the quot, is the ratio minus unity, 
| by Theorem 2 The ratio being thus obtained, find the 
= number of terms 3 Prob. V. 
| 70 1 EXAMPLE 4 
1 Y 47 8 gentleman fond” Yi” eſtate Yor 21844 l. "which g 8 8 of 
1 veral payments, in geometrical progreſſion; the firſt was 41. the 
laſt 163841. : What was the 728705 * how many payments? 5 
5 1 The x ratio 4, payments 7 een - =o 
mg A L464 THY N . 67785 "MM 94 110 0 W 80 
| "ARE. . e A. , - 
| 1 36) CON | 1 5 5: 00 
lens El ay 7 "RR © 5 4ths commn.cate. TON ns 
de 4163840 JEONG Sol 111 3 K 17 It 
1 2. 3, 4. 5. 6. ofa 6 +1 =7the number of payments. 1 
. eine 499 Fl 
5 | | 1 By CHAP. 


1 


493 


The ratio minus unity being I, there | is n e to divide 5 5 


* 
= I *T 2 
n 
3 a 
OST - 


<2 > 78% 
D 


ST. 
; 


, , . q . 
; 
. * * bu 
- * — N - - > * 2 
. PET „ * 
— * at," >] f * * we 4 . * 5 - 
a= A .. ; " ITS Pom ＋ * 5 . 3 <S © — ks — 
I * = Sh. = _ 12 ” 23, * l _Y 
— SES ——> - 3 _y \ = 
8 = 3 


r ere 


"DSL, 


" 
"Ss % s 2 5 
. 2 5 n 
——— pe + $26 25nd Labs 


= 

— = « 2 
3 * 

2 PE £ — 


1 P 

g 1 
— a9 12 * 2 eaten er ne 
Z wut We 5 oe: Cn — nbd 2 


2 of February in leap years is not reckoned z 
15 can be legally charged for leap than for a common year. 


Principal | 1 
Frincipal 100 105. 


a he * 8 * 8 . * 


1175 1 
as. . 24, 4 - 
1 a * F- : | 7 : i 
. I F: : + & ip + b : 4 p : 4 6. 1 
x Aa 
N an M ATP vc * 5 ere. ae 8 45 
5 * N 


gp N 1 wi R E 875 1. Ws "= 


nr is a mall Nani of money paid 12 the borrower to the 
lender for the uſe of a greater ſum, at à certain rate Ne cent. 


ber o annum ; and is either ſimple or compound, | S 
W 


* ar” 
: Se 7 
„. 7 4 © — 
* 6 
* 


. „ Simple Biere. f 5 5 | 
Sichel ey is cht which. ariſes, purely or 8 from 7H 


9 7 principal, or ſum lent. 
The ſum of principal and interft 5 is called the amount. The 
rate, by the laws of Britain, ever fince 17145 cannot exceed 5 per 


cent. but may be len I A. 
The year is ſuppoſed always to confi of 5 days, and the 29th 
or, no more intereſt 


The day computed from is not reckoned, but the day computed 
to is. Few chuſe to compute by months, a month being no ali- 


quot part of a year. The computation by years and een is 


uſual, but years and days ſtill mote ſ o 
The operations may be rendered more Gwple by aſſuming the 


intereſt of 11. for a year, as the rate. Thus, at 4, 43, 44, 44, 
and 5 per cent. the intereſt or rate for 85 is . 04, . 0425, . 
0975 „ 0 , found by ſaying, as 100 : 4.54.1. 3.04. Oe: 


principal and every year's amount 2 a ſeries of arith- 


; metical proportionals, the pay wap the common difference 3 as 
. under: : 


, 55 - 
* z b * : ; — . f p 
5 " * 8 * w } : f ; Fr: — . * - ; *.4 
1 1 rae. " Ba 1 ., * . ws N * * "ED aug ee my . + „ i . 4 
. 9 0 4. + 4 a d 2 t pol ; ; - 17 74 : 2 : k * 14 
. „ 1 * ' 


"x10 ; 
910 x” 'K 


1155 120 fo PS, Cha 
DT, + R 0 B EE 


| and; con quently our amount. N 1 1 e 
0 | WO IBOTY ede 00 5 e e e 
; x94 CLINE 05 i 5 R 909 L "By" 22 29k 4 +* 75 1 Rel 
5 1 a 
Multiply the principal, the rate of 11. aa the” 1 continual- 
| iy, and the laſt 3 is the intereſt. „„ 
| is þ 0 5 ys 12 r 
. f | : i rd Or, 33 I 5 — e | | 
Multip ly 5 wi this rate of 1501 and the time conti- 
, and the laſt POT. OO cen my he intereſt. 
M 3 VVV 7 EX. 
Z .. 3 
8 „ 5 7 


LF Mad (> Bk 1.15 1.20 15 25 5 Aifſerenice. 


. ga, rate, and time, in years, given, to find the intereſt 
I 2 


| Bis | 1 1 ö 
— a ; ; Aus 


ci Xu. 1 M T * * ® 8 75 905 
e ee A n 
Wat is 925 NE, of $841. '6s. 8d. for BY years, at ah per 


yy 


4 ..+.4-4% 


1 
9 
R 
V0 
2 
a+. 
tn 
0 
+ 
vo 


: 33. 


1 - *. - * s 
7 . 3 "1; , : 15 re d c 1 
1 £ 5 "8 , „ Fe : * if - a * : * 1 1 y - 13 
1 "= VC "if ; 2250 
1 "T8 e 5 : a 
£23 Sh ? 0 144 12 ot «0.8 bf 105 5 
15 104 PI ; 
' a Y % > 
» Y N P . - q #", L 
{1 ® , 15 [hs v F-17364 IT 1 4 1 » 7 75 
4 2 FL 4.9 +47 4 fs Fo NA, 4 
55 88 a4 34 Tab us 
. * . a en . 


| ee ol 9.72425 . 90 $9.1 0 400 | "Hb 


FC: J. er 1 788685 
me 98.60625 = 98 12 14 Mt 


tal 584 6 8 33 0 ee 5 intereſt 


7 LA ns : * 250 
N ? * tt Fl 4 n * 25 TC x 'S + 7 * * «apts * 5 x 93 * 
Amon it 682 18 9 „e ee ing 45 


The amount is 8 by * the RR” to the teren 1 55 
above 3. but the amount may allo be found thus : To the product id 
of the rate and time add I, and multiply by the Fenin 0 


e 682 57% 
55 1-309 6 
8 fi 8 


ae *7 | Amount 1 7 18 9 175 
The intereſt w be found by brag. the principal from, the . 


amount. 8 


If the 32 time be PRE , or years ad 835 n the Jas 


to the decimal of a year, and then work as before, Or, prune 
the years to days, then work, and divide the reſult by 36 


57 1 
The reaſon both of this rule, and of thoſe aſſigned THE, 8 ok 
quent 49 rF may be W n the aces qua . 5 


following. ” * 
1 She,” 7. . | Prin. EET "WW Pe pond Arn | 5 
100 K 1. 44 6584 6 VV 
055 1 * 1 045 3: :: 384. X 3-75 Xe; wc wh „ 


9 


3 Fr ; 1 TI 


BY 


+ WY 
r — — 24 * Fine 2 F < 2 — 8 — 
. IE alt 
SL &@ == po. 

_ 


Fo 
\ ol 


LR, 


=>. 


7 


$f 
nas 


FA ek 4 STS XZ - 
_ — „2 — 2 
— r = E 3 = _ _ 


* 
r 5 
B — 


* 
* 
pores 


Tow 


MET TI 1 _ 42 
— 33 2 Tis i IPD 
- n 8 9 F : _ 
CL WIE = ere 2 * 122 > — 422 24 5 * * t 
— ner np ů pe = 8 — Wr 
— — * — * — 1 
— — — _ * ** * _ — 


— — 
=) — —— 3 82 


5 ©: o 5 
K —— 


„ 5 S „ or > ao as 2 _— = 
2 > 1 | 3 . SO 1 — X £ 
— — * ers —— A WENN == 7 = 3 Gs OP — 22 ? * 
— m n * = > 4 l * 
> Bay — —— r — oc 0 w- - ho 


» 
* 
: 
* 
7 

| 
; 
: 
* 
T 


7 
5 
22 


1 
l P ' 
4 
5 4 2 
5 
1 


7 
9 
4 
* 7 ö 
% 1 5 
1 
i 


ö 
1 


” 
& 
be 


- oe wo 
3 


. Xx * 15 * ry E l f. 


ing the pounds 


5 Jas. 197 half. pence, or 21. 148, 9.6 d. 


take 2 
5 take 0 1 for 10 take 48 22, c.; or find the intereſt for 
I year, and multiply the intereſt ſo __ W e in the que. 


cent. ol 2 1 ey ; 7 2 : * * 4 75 ih — * n a” * * We, * Fl of PL „ # 1 
7 « a dl Is . F * „ . » A 4 i 1 
, : C a 7 


r ft. x6, 8, 20 FC Tz 
. s l 362, 4 


this ntereſt bs mon uſually Wniuted by. fone is method: 
and theſe methods are numerous, and Various. in their awn nature; 


and differ alſo as the rate varies, and e as the g given time is $ years or 
days. . ET, RG 


The given Tine Tears 4 EEO 


7 


e e 


T 


| When ew rate is 5 per cent. and the time i ar, IT f the 


1 3 is the intereſt ſought, becauſe the rate of 75 is v0 of 100. 


This is the moft ſimple caſe that can happen; #ndbecauſe 5 per 

cent. is 18. per l. "op may readily compute the intereſt by eſteem- 

many ſhillings, and the fo many half. 

pence, adding ; and if there be any bY every 6 d. is 17 far. 
thing. Thus: the intereſt of 541, 16s. 

2. When the given time is any Husder bf years, or 2 Nn 

3 for 3 years take 2 thrice ; for 4 take 4 ; for 


ſtion, as in Ex. 2. 


3. When the F 18 any other aut + Per cent. Arlt Work tor; 


=" per cent. and then to or from the intere thus found, add or fag 
tract the correſpondent part; or multiply 5 LA the lntereſt af 5 per 


> «” * 


ent. by the given rate, as in Ex. 3. 151 
250 When the given time is years and Guatiers, or "IRE and a- 
A [Rant parts, find the intereſt at 5 per cent. for the years, as taught 


above; for the quarters or parts take aliquot parts; and then mul- 


"i tiply + of the intereſt thus found by the given fate: Or, multiply 
the rate into the time, elteem the product * rate, to whuch | 
2 N the intereſt, as in Ex. 4 5 ang'6, : 2297 32 Ihe . 


24 NS 
: 13 \ 1 
5 , . 


E x A M P 1 E 1. 
What is) we intereſt of 6841. 165. 84. for 1 I 5 years, at $ A 


20 214 1 Mi 8.2 . 
Or be, 5 
3 165 8. 


* 4 9 I” : 2 FEY ESA HH 
0. #4 en . ? 4. ER NN try. 


ale 43 


IF 1585 43. ; TY wn 


NL Aid AE) L%y 7 " 41 4 4 > ; #4 ($] 88 EC: . M 
> al 1 : = 2 N , 1 * t, A 
5 os Fu. " 8 


55 ; 95 %, | 155 8 Tete oll 
ah $137 12 255 FVV 
5 L | 0 Ed 5b." 4% SKI © | - 
N 4 , 2 1 — 3 E 2 7 1 5 BY * . 3 5 5 : 9 6 
N % i, +212 EY. f Sy — 2 Mn 1 7 Anf 13 12 
| ' * b : £7" i 0 


0 - * a 4 1 * = * * 4 wa” * * * 4 S — N Fa 
"EI 3 1 . „1 * „ * * . Z of ws + ag # 0 1 
—_ E . . "y > : ; : Y 


ben u. 


or I yeat, at 5 per cent. is 


e 


l u ; 
8 * * ; * * a * ds; an 


* . a 4 * 4 * 5 1 F 2 : 4 
: : . 7 , 9 & : 8 * 5 r 5 4 , ! PEI \ d | $ N er 1 
34 4 . : 1 «4 1 : , - £4 6 F ” 
k k . x p 7 q * if +» * » 
N 92 . ” 4 * / : | K 274 — p Ye * * 2 — 

: 5 : » _ 4 f 5 : * *. of 4 ww . n # A : 3 1 
2 A # i L . » . "7 * : . * q TA n fs * 2 3 
1 x - — 9 * 4 : 3 / T0 4 x 5 ws a F 


83 4 : 1 wa C Ne 8 


pd FY — £ 4 


* — e ö « 32.4 * 


0 1 * 8. : 15 | . K. 8 * 7 


1 : : ak 


. e — 


b. 6. 388 . 1 —— 
des e 5 32 1 


1 ED » 8 7 (v7 \ 17 Arn r ** 5 % . 1 > Y * VS. ö > * / : 
4 * 7 * * # - 7 REC * : ow q „ 
4 4 4 A . * . * 4 K | 7 6 8 — : 
| _ . * 74 8 . f 8 ' 
t ; L 4 4 4 N g : 5 5 


VV nN 5 NWR : +. * F W 4 210 I | 
/ 4 Faw SM OS 4 r $4 4 . ] : , . | 4 ** + : 1 6 
of 1 ; ty *- 4 1 N , - % j 8 EW / . * * 4 ; . Ka 


- £ 1 — þ 1 r — — 2 0 


% J 


intereſt of 3171. 16s. for 2 8 1 Mw 


5 3 e 3 * mY = 203 


n 


— 
% 
2 
* 
A © 
- 
5 
2 
x 
' 
— 


* 
* 

4 
— 


72 9 8 „ iz . 
—— dae ue . 15 17 22 . 
= i 7 Vn ͤ 


— 
8 > 


A 

Ws, 
| 
1 


— 


0 
- 


9. 2 8:82. e 


19 8 7 * 8 - * 0 1 " F : 
1 . * L j 7 | , 3 ; F ne” a * 


OT . * 7 3 ' + a a* 


* CCC“)! 8 


FFF : 7 


dy a f , | | wal BLUE 2s o 8 pe 


s r Ne 3 © ot Wk | my _ 
8 — —— An x e 1 N S 95 


What is the intereſt of 791. 16 . for 51 years, at 4F per cent. OR 4 


n 


7 — 
1 
—_———. 


no 


r 


aw. & 
AL — r 


SINE £42 
vw 


8 


D 


* 


— 
r 


- 


Ry 


— Yo 2 + 


oy 


SEED 


1 
2 
= 


BY 


od Ros Man 


Se” 
—_ 


22 * 
8 = 


209 — 


* 5 15 4 4. 17 8 
„ 1 14 2 n [ A 7 
| 1 . N f 5 Fo 
n N * " . . Ne le EN 8 2 I. 

at & 4 b :, EA a * 3 7 <>. $ . f % 
3 a „ : 4 N LOS 79 — 2 ES 7 * 
n : 2 * : l N © £3 e « \ : | y 
; \ Ks . CM 2 1 FE ew 4 . 
. 4 2 Far u pu. \ 
: 3 s 1 [ | A : 
j 4 \ 4 þ 
; * 0 : : Tao 4 7 
w” - "> , 14 : "of 8 * #3 AIR q 7 
5 F 2 8 n 4 : 5 ; j 
* 14 4 * 3 A F + .: ts 0 
19 1 15 N * * ö : v E ö ll 8 8 * 4 MK; 10 4 
W we 4 1 
p 8 9 P . 8 0 4 . "ih « * „ N 
: % - ** * 1 - 
© 2 * * . . * þ i 


N 
9 


EDT TE 
12 3 1098 


„ ee e 


9. 5 # Y 10 11 b7 a 88 | 


5 a8 10.8 


3 


2 
— vb; tek — indb — 6 
Py W * 


1 


_—— 
— 1 
2 


Ws * 1 


— 


* 
* 
A 


TY 
, 
* 


1 OY * 
a — 
8 2 
- 2 A 
3 


2 


ee 
3 Ii 


S 7 oth 4 W e r ! | eee 
LS hs 4 4 : 4 1 N 2 C 0 — o 7 4 * 


7 19 4 05 1 % OO 
e M P: 15 E 4 BW" 
- Whas is the intereſt = AL . 8 8. for 25 years, at 44 per cent.! a 55 


We | np 41 4 = 2844 
i 15 „ ö‚ö ” wo=s Tr 


32 
„ 
3 


COS 


Annan 


Hſe Gn 8 
eee 


7, 1 4.2, Anſe186,00975 
* ES, eee 


gers HED Ed V pal 
, 186,0097$ 21660 0 OY VVV L 


F 


4 55 ; 4 . n. m ge time a0. 
9 F 


1. Multiply the „ by the number ol days, and the pro- to tl 
duct divided by 7300 quotes the intereſt at 5 per cent.; and if the 
rate be any other than 4 per ceghy, adjuſt, the matter by aliquot 
Lens, as in Ex, 7 


| 3 8 N 
Fx. : ” — , , N y 0 4 | . ; c I 4a! 


* * 


* » 


* x b p 7 Y x - 


4 OM 14, : q E 1 ; 4 
Nr 


25 Divide any order 25 2 nd a 4 4 will be the 3 


for 100 days at 5 per cent. . n take TT 


8 as in Ex. 8. 


"+ lf the mute; «i the SE ab hs 123 or any . of. 


73, ſuch as, 146, 219, 292, 365, Or. mm the Goa) by 10% 
and the quot will be the intereſt for 73 days at 5 per cent.; which, 

multiplied by the number denotin * mi N mal Tn tie 
Oy for the girem days, 48 in 


4. If the principal be 100 l. 7 0 the 3 6 many | x . 7 * | 
principal, divide by 73, and the quot will be the intereſt of 100 I. ar 


bor the given number of days, at. 5 per cent. as in Ex. 10. 


The reaſon of the above. l will appear 8 the fo loving 
compound proportion, in which p, is 9290 to e the ha 
and . the nne N. e 1 


Prin. D 0 TY . 
100 15 = Lin wp * 5 
50 *. * 4 9 © 
s 7 7 0 Hence Rule I. 8 
1000 * 5 88 5 8 7 FE: 


3 
bene, 109/ 3 vo. + 5 15 by 


X 7 * 100 f K . 
ma _ SELLS Henoe Rule U. 


160. * 38 355 


| The truth of Rule 3. is cls; for if 1 1 3 | Sviding any princi- 
pal quotes the intereſt for 100 days, i it follows, that 100 dividing 1 


1 will quote the intereſt for 73 days. 
he reaſon of Rule 4. 
To £ 50 ye” will wa 2858 to o the iutereſt of EO, for 100 8 bs. 


** 


EXAMPLE vn. 


What te 245 L x 38. 4d. from the 210 of March 


to the 22 of ö at rigs per cent? 


VVV 


is alſo obvious; for the intereſt of 1001, : 


” . Y by by + Log * : 2 | * * k j - 7 
x 4s. 5 - - 7 4 6 
—— $ WS G I 4 4 | 
. * a i; 9 . 
* D A * * —— 1 
| ro \ f F 
. . , - % At, is 64 5 / : 
, N . 3M _ . 1 f , \ 9 I a : , : 
[ape ' |: 1 * * tai Ht Wo OR "6 85 0 : g * ; 
3 1 5 * y NW Tl Ps ob, a9 a 4 . $45 : 5 
„ 8 hy F 2 3 . e 80 N f Go $000 8 
1 : n * x * 4 5 i * * « g ; 
ye. 8 0 * : > . * 15 Py 4 . . 5 \ . 12 * 9 { * 60 4. 27 5 
. 8 2 6 [2 „ 7 | U , : * o 1 * 1 0 - 
* 8 42 = \ K UE J : | 5 ry : 5 A 4 7 x * o 
4 758 7 . * « : ©. — 2 5 * 
- - N 1 * 
28 * FT 4 88 1 7 . I. — TF 52 3 5 
- 1 : : 5 : * i S "IP r 7 7 FR Ms. 015 wry h 
os. ab 528 N 22 4 * 7 F'Y 53 7 . : 2» W I "ou *. 4 A. . 8 9 1 
8 46. AU | * * * 7 48182 5 ren N k 
8 a Ss 2 1 * 3 * 3 A nn 5 
« . 85. , 8 . i q N : 1 Ne 12 | 
: , * op , ; 3 5 8 x 4 : ; " 
; 6 , 4 x y 4 : F : N : 1 * 4 vat * 1 £ 
, Y 4 ) , : 1 * , N ; ©Ys3 + ; 0 % 
* | N ö N 5 . | 5 { 1 f 8 | 
HIP : | . th © 0 1 h | 5 for + : * th 9 5 
” « 2 ” . 0 65 on : a | / : 4 1 2 „ | 4 . 2 2 
4 p Ne: by HY "OY * \ 2 t. : 1; 8. * SIO op; 3% „ 1 - * ; 
4 i N Z .* f F : 
4 6 1 
* 8 £4 - - iS 4 w *. 
2 _— - b 


"DR. 3r. 5 ' 7260)60434.0(. 2786, a at 5 per . 
Nov. 22 | "= eats 2 . WS 4139, at er cent. . 


. be 2 | z al 5 « x . 4» 
» : : — — 1 . ; by * 5 — 


* 411 n yi 


D 


9 
Y! 


—— 
4 


"x 
g ax 
* 
* 
— 
— 


NE. VIII. „% 7 f 
What i is the intereſt of 378 J. 38. 84 d. for 275 days, : at 45 per cent.? 5 
. . . „. „ Days... 5 9 85 
230 3 82 OF. 105 7549, for 100. 
5 Th a 10 CY 2-698, So 
% 20 25 211 9.674, for 8 „ 
— DE, 0 6.60 Laces. 
. 8 {AT * for „„ 


1 — 10014 4 170 at 5 per ns OT REN 
n 8 5.920, at He Cade fs, 
12 —-— VTVVV CS 


I Anf. 12 16 5. 288, at 4 per cent. 
Obi gf i, 


. f | 7 » N © N : 3 3+ R 8 
Hy \ | ö T; * ; ; 255 *#, * x 4 ; \ 8 L | 4 : \ q 4 whe » g 0 . 1 
8 x ; : 7 5 q A "= p 1 , - . - v 4 4 " 4 =o * + 5 : 44 g 


N 
on 
\© 
if 
18 
1 
* 
1 


e I oY neue Er hens Crd Wc, 
JJV eo, 
I 5 | « 657 35 . | 17 | | 
-— *F (23) Res N . | 5 2 1 +4 


- << Age — borer wr ee ns er 


— ob. 


4 
. 
Y * — 
"4 « 4 
5 * 
. 10 * — 
o 
i . 4 * 


. 1 1 the given Neha be any wolte 6 


* 
* 
0 
** 4 Pr | N 
* - - „ ? * * 5 ; Fr I 
3 " - * - 3 & 4 
* ; 4 BA þ 5 A 937 . 
LOS 7 | * 2 2 * * * i ft N 5 
: ' 's + "ex Ck 4 AG : J WW 4 
1 9 0 ' 7 . ; . y / 9 © \ . 1 
* 1 3 P : i 4 : N Ee . # j Ng . 4 
1 8 RPE q ; * , "Oy f * es be $EY a a 8 1 jt * 
* 2 + N vb N 1 1 + * U ED q : > * 5 — 5 . : 4 | 
X 3 f ; * — p c 2 d y * 
*. Fw 4 2 © L - WA 
* ” 


FE 


gg. 195 5 > , . * ; *., 
I 9. 7 - ? 7 | 1 
9 ED 72 * < 4 . 0 
wy, oy 


RS ie E X A M 5 1. E. IX. 


* 1 


8 is Hei intereſt of 85 L 9 8. 84. . 219 ben, at 4 be. 


ro roofs 5 80 12 xt. 10% fs 75 | 


bl 
. 7 * 
1 — 3 - L 
2 : AJ £ 
Wk 5 G f * 10 Page 1 7 g ow _— 
95 . . 1 12 * . * 4 "Y — x 0 *. 4 | ; 
* 8 * * A y RN 1 — 1 7 , N n * + * 5 
1 t ; L * * 4 * , 
1 4 . 
3 


1 15 £2199 1 "ag! 18 11.88, Fog 219, at 5 per cent. 75 
1 1 DL. 12 7s : 18 e at F per ws N 


der „ e 


* ——_— * 1 75 4 


5 5 5 e & 24 0 ed at 4+ per cent. e, 


3 115 X 8 M 5 I; 15 X.. ng 4 
27 is the 6 intereſt of 160k for 254 days, « at 1 en cents 2 
3 T7 * 8 1 | Ts es TOI Ts | T ee 1 0 


8 73 ) 254 (.3 5 866. at 5 a Wn) NAT 3 "of {ro 
A Os $1856, at þ per cent, , „ 


— 
$a 


20. Lo 


6 4 LACS . s 7 . ; 7 ; * # 8 

þ « X 5 F n , > *- ww wh IRE" "IF K b "I, , ' 4 | 

0 # 1 1 " # 75 7 . 4 4 f 15 | . 2 , 1 ; 4 
4 4 + >. 4 1 1 3 1 2304 4 4 #4 $4 3-3; 1 : 1 4 12 +» ? 3 * | 5 


— 


* 


„ * 1 8 100, work for 100 as above, and then mul- 
e 5 Ka h, the reſult 1125 She number EY the 


- OO. 


. nh r 8 80 g | ' | 
. + as # ty 1 , > FA 9 9 » Ls C4 "6 
2 * es hits - | SH $ 8 
, — : * 1 
2 75 55 
FP » Ry ” * ; of 
4 . * 6 we 
ö i * 4 . 1 A 9.4. * 1 f 
* „ 
L „ HB 5M 8 
— 1 F 1 o " * x 
BNP 5 | WT yh 
1 * 2 
, 2 
4 . K . * : % % f 
1 : 1.4 1 * 
wo 1 4 by ; * . 
1 * i 
4 % : | 7 4 
* : £%. 15 "== t AK 3 7 | 
- I . + {I 1 69 * 4 4 4 mT ? 9 Oo y 
-4 þ * 
£ >. 


y . 3 « 
| 620 70 1 517 ih | 
1 N * \ * 
+ - y 195 | * N 8 4 1 
* ? 5 * 4 1 , — 4 1 4 5 4 # x ; 
1 1 * 
F ö 4 f 4 1 4 o 
of off 9 * 1.3%. q * & 1 41 on 4 4 + 8 
: — w&Α]ö 4 þ 4 
7 . {x 0 1 71 5 — k 


N 1 i . 3 ' ; | . : 
1 6.3% ws PLS 7 5 8 "as 


"Thy computing 1 occurs * badly in u practice, that 


men of buſineſs, for the ſake of eaſe and diſpatch, generally uſe 


tables conſtructed for that purpoſe. The following tables give the 
intereſt at 5 per cent.; whence: the intereſt at gd aAher e Ay + 1 


be found. 


＋ * 
> * n 
0+ bas 
: - 1 : T ; 
— 
1 
. + : 
N 
\ [1 
k * 
N . 
10 N 
| : 
, * 


1 7 — 1 4 
2 — - 1 
TY 2 > 


ws. Ki. "5 N 1 * R * * | 7:7: 


FF 


35 3 7 10.192, at 4F per c cent. for 254 days. Anſ. | 


— 
2 


1 F 4 — 
x : a 
788 22 
— — 2 of 


E 
> CT a WEI» 
— 


PPP 


Ti 1 e | The 
[A - f > " 
$4 N ' K * wn * ; * * ; . 
e 9 * 8 a 


* 
» — 


( TS OS 


222 


WES: PR et, Ta ren 
r 


9 


* o 


rer 
n 7 


* 


72 eee 
re OY OAT TY oo oo — 


— 2 


= 2 


1 2 
COS 


** 


— 


uw; 


_— 3 
8 


n 


1 


wo 


1 2 1 4 
n 2 — — 


* 


— 2 


- The intereſt af ane pogn at ee cent. 


1 15 -000410958 
25  4-0006849gT 
3 []-000821017 
a "Pn | 


The hw tables arg TORY "By the W ay albxned 
for finding the intereſt of any principal for any given time. The 
quarter in Table III. is 4 of a year, or 91 days 6 hours; and the 


maonth in Table IV. is I of a Jear, or 3⁰ d n In uſin 
3 theſe tables N the ee 5 ? | 5 


„ I. . the given number of years or n into its conflituent 
parts. 
e 2. Seek-the Canthcant Ggure of 2 Sbuſlitvcnt part on eite 
Jetz 3, <ppoſite to which, under per pear, or per day, Oc. accor- 
| - to the denomination of th Siren 1 88 van have the de- 
cimal to be taken out. 
3 . Move the decimal point in each PR AR ſo many — to 
the right as there are ciphers in the conſtituent part; and, in ta- 
king out for decimal figures, move the decimal point. fo many pla- 
: ces to the left as the decimal figure is to the right. 
4. Add the decimals thus collected from the tables, and their 
2 ſum i is the intereſt ſought. | 
1 5 F. If the given e be of different e ſuch 8s years 
„% ad days, ga the intereſt for the years and days ſeparately, and 
the ſum of the reſults will be the intereſt ſought,. Or, reduce the 
years to days, and then collect from Table Il. Do the like when 
- the time is give in years and quarters, or years and months, Orc. 
6. If the given rate be not 5 per cent. firſt find the intereſt at 
5 per cent. and then N N e of the intereſt o found by 
9 0 the ive Tate, 
e e eme in he tables are bemplete, and; confequently vil, 
whe 41 figures are uſed, give a complete anſwer; but yet, in 
Wa N 88825 or ive figures will be W e Fe 


m EXAMPLE I. 5 
What ls the intereſt of 34851. for 1 Pear, at 4+ oy" cent. 25 


— 


FI 4 


15 


— 
„ 


50774 174.25 "at 5 per. cent, 5 
34-85 nt x per cents 


. 1-3 - 


. 
e 9 ah. 

1 EXAMPLE «OE lg 
What is the we of 348 51. for 1 Says. at t 44 per c cent. 2 : 


In Table II. I 
* op to — 5 80— 01005 
N ATED 


0 Te oh . 55 547737 at Sper cent. 9 
; ne RIC ET at x per cent. . 
8 . N N . 1 be 555 

VF 43300 29% 4 4 3 
1 Wee:: EXAMPLE III. e 
What 3 is the intereſt of 28, 1. gs. for 1 5 years, at' per ent 5 
Multiply the prin 2284.25 ü ; 
2 the number of years 33 
er um 
Reſoloe the product BY 3 7 Si invoconttunent parts nd 
t then proceed as before. 
5 3 200 STE 1 
„ e | 
| SE CR Frogs 28 
MO; | ee 3 9a DN RF 1 


— d 2 


Ns N Oo . — 4 * , * * * 
— 8 2 r 8 1 
* r rr r e if 7 — me — — 5 * 
l 


M * N r E * E 3 T7 ES. 


Ex A 1 PLE W. 1 'F 7 
What is the intereſt of 5641. For 238 days, at 4 {per cent. ? 


LW 


wy 


Multiply the rein 1 5 . 

by the number of ny... 238 1 

Reſales the produdt I 2342 32 into o conſtituent parts - and 
then prod as as n 


1 4 129 „ 


2A, 5 r=] at 5 per cu. 
36705, at 1 * „„ 
4 „„ 4 . 


— 


JJ 14210 


- bY - \ _—— 
ee 
4. 
* 
2 


. 
16 8655 = 6 10 117 af. 


— 


. o 
. * : 8 M 
La \ 4 WW ka <> 
* 4 


t 
A 
2 


— 
1 


— 


EXAMPLE v. e 
What i 1s ch intereſt of 4 l. for 45 years, at 44 per © cent. 1 


78 * 4.25 = 331. 5 9 or, 78 X17 quarters = x = 
By Table J. Ey Table III. 
a en 1 Fay oY 
TEE wi. 1 | 9 2 — 375 0 


* 57 5 0 ser cent. 2 See at $per cent. 

= 315, at 1 per o cent. | : : 15 2 313 at tx per cent. 
1 1 32755 1 . |. 2 8 
. 3 . 5 4 9 8 6 414 =t. 


Ai. eri 13 5+ L 64 as before. 


: SR 9 . 


- 


VI 
2 
O | 
12 
1 
7 
3 
I + 


2 KI * 


_—— 
- 
LY 


42 . x 3 9 R | . : 1 5 4 0 1 * N , . N ” 
2. — A 2 Fg . 75 .* N : i 
p. * 15 N ** 5 | [ 
1 1 8 . ; : * } 
| ny ALL * 8. 5 50 
. Wh : 
28 


"What 3 is the intereſt of 8 Sl. 149 e for 3 years x: months, at 0 
* 45 Pr cent. ? 8 n | ; 
h . * 725 X47 months =4029-075 /- 70 ng 
l MET. 3 TRAY 150 V 
n 4000 | 71 — . 5566 | 7 5 Ne ry 4 e114 


* 
* 
4 N 4 , 
* + % 4 
, 
* 0 . * , 39 ” 
FY * Y i > of ls. * 
. 64.4% . 89 ZT „„ » P ͤ A Og * 4. C1 by + * *# 17 * . 
1 13 71 TY 6-0 5-8 ; ' ö # „* if 4 i * i 11 — ; Y 
* 1 M4 : 
| 7 16. 8 . tx er „ 
47 ie F Ty f | 51 a cen, #3 pred i 7 &f & ws 1 144 
07 94 Ain ; | i: SATELON * „ . Fg &*; 3.2.47 1 1 
; * iN 8 . : 5 * TITS 33 "Tp" 41 1 
1 1 a F 12 [ * 7 > : | #- 2 ; 4 
> 1 35 , 3.” 9 . . 4 . 4 43 5 „ þ » % y» % x \ 7 $ ” i $ 4 A 
„„ S „ RIS. os 
N . 1 - 54 ” 2 
"rf 1 $$ r """ ; 1 1 7 SD 3 144 
* ” E ? ; 0 * 
4 et 1 3 7 i „ | 
7 OY, + £% e nnn F. Ws : 1 25 ; 5 * A 
4 I 6 8 1 n * „ > + -& US y ;, 8 93 CT * . , I - * „ Br? * * CY 
F L 9 - 1 - 9 
| 2 90 #6 | Ps; ' 
PF. N y -_* n k \ F 191 28 . 1 
. s F «7: $3 1 * A 
. : . 0 . 7 1 4 - ö 8 / 5 . 4 f a * py * 7 
, / 5 * | ; 4 | 5 . 


117 2 13.43% 
15.6787 TR 


7 4 7145 ; - 2 1 1 4 To q 1445 0 74 to "4 FF -4190= =p | 5415 7 . | {1 32 3 1} 
y v0 f 2 8 * 9 1 * d. : 7 1 1 5 f 1 . 74 N 
"up n if uo. 15. 5283515, 10 6 * . 47405 


"In" ca. 8 on caſh- accounts, or el 85 
where partial payments are made, and the account cleared within 5 
twelve months, multiply the principal and the ſeveral balarices in- 
to the number of days they are at intereſt” and the ſum of theſe | 
products divided by 7 300, will quote the intereſt at 5̃ per cent; 
and for any other rate multiply one fifth of the intereſt thus found = 
by the goes. rate; and the AR 80 85 ve. the eee kpugbt; „ 48 


in i the e co rg 5 i, A0 o 


1 

[ 50 : 

1 — 8 „ ; 4 
1 
| 


. * A M PLE 1 94 414 | 5 
"Is A B, . Toth of June, 178 52 the ſum by: 900l. Sterlihz, 1 
and received the ſame back in og . as 28 What 
intereſt is due at 5 per rk 55 


1785. | | | 5 bs. L. oy 4. Dal . Produgt.” * 
Privcidal lente . . c . 
WE 9. en * 55 1430 


o 
2 . 


1 : _” - New principal 
| eceived 9 ee 


| oben - New princpt 76 
eceived 1 


| aw „„ 3 0 


5 295 New coat | 3x00 


Dre. 2 5: Received in 1 721 of e oc 


N . 


101 5 As! gi 
7 7309. 


„ "Is N "I E * E 8 T. Par 
Ex AM 1 LE IW. FR. 


What is the intereſt of 5641 L for 238 dap, at 45 per cent. 2 . 


_Mokiply the prince 5646 

"by. the number of days 235 
5 Reſolve the l I 342 32 into o conſtituent parts, „ and 
chen W as as . e Le ig, ret 


10000013. 6986 * „„ 
. wing 
FFVVVVVVVVVVVVV TS. 
e 
Aa eee, 


98.376 at f her cut. 


* 


> 


—_ — — 


» = * * - ally _ 
— — „ — 2 . 7 _ —— bn = — 
foe _— ©: Has =. e 1223 900 2 .$. « 0 
. 75 „ * 1 . . r F 
rite —— — ear RE 3232 8 8 r 
> N 2 2 oy & — 8 — 4 a 
* RES OE _ . you 2 - 


M 


64 ph 7 1 \ I * ; 
: : WA : * * 12 3 N Tos 

* > ; 1 . 4 . N 5 \ N : IN. ] 5 f . 
, oo 
Sh $4.15 : x' e e 5 * N ' ; 


2 


PU WY 


d 14.10 
GN 5 0 Ss „„ 
15 en 16 10 114 a 


-— 
» > 
— 


1 
=_ * 
. oy „ 
” ng 3 = . 
N y . 2 bt * — ” al 
r > 4 3 s — 2 U 2 — — 
5 _ * 
en ER» SIE IL GS 
M44 « — , 


3 
"ft 
3 . 

"of 
4 
=— If 


Ty 


2 
j 
TY 

i? 


Ern „ 
What 15 the intereſt of 5 for 4⁴ years, at 44 per cent. 1 . 


*z 


—s 


- ; 
wt a < 
- 


EOS. . 
ben e 


78 * 4. 25 2337. 5 . Or, 78 * 17 quarters =2326 | 
By Table! Uſe + VL Table III. 
A . i 1 e 
e 6 . ©; i | "IF, 1 
3 | 3 5 4 * e 4 5 ; if h hu 485 — 075, mw 
916: 57 5: at Seer cent. "7 ws Wt 375 at ster cent. 
IS 375 at x per e cent. 5 ou 315 at I por cent. 
a 75 7755 "ET. 1 hy 4 by 


- 
: n 
8 dnt, 3 be 
- RE 
3 Y . 
— 1 — — 


2 
Oo 
o 
NF 

Sy 
— 
= 
<p 


— 
— 
* 


5 ö : 9 P de, 4, 
— 4 uw 


. 5 
Ae 13. = 13. 3 | A. f 23: 67. as before. 8 


>. 2 ; by x 


* ? 8 
N 0 ; 84 * 1 Fo 4 l N * 
1 7 Y F * 
* o — = . * 0 * 


1 on Xt. 1NTERES * 3 


” EXAM P L E. VI. "RE 
What! is the intereſt of 8 Sl: 14% 6d. for 3 years 5 months, at ü 
A ber cent. ? . 5 


N 5 6 ras X47 months =4029-075 in 530 2 J | Tos 


FT 7 0 . By Table 8 —9 , 15 r Jin 
Fre . * 4 5 * 4000 | 5 x — 6.6666 | p V4 4 47.) 5 ; 0 * N 9 l : 7 15 7. j 15 * 1114 


* 
F 97 FFF LORE © EE TS . 
; 


© & N Tet: 5 k * 1 * n 


53 EL} e — 5 Ws ine enn DXA e 
1 I; | * ji 5 9 nn 6 Wee ); F 

. - 7 i Ws WET 

* 4 1 * 7 : 


w_—_ *—W 
SA N 


717 X & As 14 23 N 1 wy 4 ö f 
18 % * 4 +37 5 4 * 3 4 
» * 
1 1 5 16. 8 '6 1. er cent. | F 37 
an ? : } 4 * ; a 2 p FS 3h. «4-14 4 
: i 4 1 1 : M + 1 8 - ; 4 ' F * 70 n a - 9 1 Fad 1 » 9 4 1 . x 
: + ous _ 4 4 9 q kv f 7 4 0 4 : 


* a N 1 ; 14 , £1 l 
1 ay © 48 96 414 , 1 11 £4 FS 7 8 . : 7 * 
. —- 5. : . ; . Js : ar CSS: ho li , ; 9 3 2 F & 
o \ . 1 0 ö 4 % 
- 7 4 . 3 7 i N 5 +4 a 1 & 
„ e . Nn 7 5 115 N 1 7 * 1 797 
n 11 e Fit y DI &* $4 WALES 1 
N — * \ : 1 


a yi 8 , 1 ' 
* : * 1 2 * 74 


, 13-4300, 
2155 e, 


* a x 9 3 F* Bp , 6 35 12 ** 2 . 7 NV ; why 13 | 
a ST ESE 447 132 8 5. v4” TR” . 
* 1 = - N . „ 
v3 r Mit 
N - "— 
5 ag 25 $283 15 10 * tation PP {np 
0 7 


8 957 8 FRY on caſh- accounts, or Ao e Y 
where partial payments are made, and the account cleared within 2 
twelve months, multiply the principal and the ſeveral balances in- 
to the number of days they are at intereſt and the fum of theſe _ 
products divided by 7 300, wall quote the intereſt at 5 per cent.; 
and for any other rate multiply one fifth of the intereſt thus found 
by the given rate, and the product 5 be the er j as 8 1 
in the: ng win exarapſies: 11.0. 01 P80 1120, 5 


"oth, 


No 27 1. 71 J $ 


e 


— — r 


and received the ſame back in FR . as . : * i 
intereſt is due at 5 Ner 2 9 43>} f 


[Principal eat! vg | 18 300 3 | 
Wes 9: ee 55 DN [ +l 
Tr 


ena den principal o 11671] 5 5 1 
eceived_ Tb Eb 2 1.4 7 555 


REN E 
898 Ne principat 
on 19 * 2 


- 
Ko 1 2 =— = -4 * 


1 ii New. -inoipsl 
Dee 2 5. Recrived i in fl of 0 


3100 


e Sees, 
7300 


of 
* * 11 A . 1 9 ” 
1 > I f 1 
2 0 4 : ” | K * . 7 5 
o 1 * % Co 4 { AL C * — +5 N k * 8 . 6 9 + 1 2 by I & ot 4% 4 + 4 
(4271 Mil ; Ne : : * 799 F f 5 I" 4% en. 3.6 23 Þ 9 N 11 
7 a L a g 4 . * 4 * 2 13 * 
, f ; : * * * 4 , > 5" 
. | y ELIT | — — O N AS 69%. Mics $4 OY e 
e 3 | . e ne ee 72 
#4 SE 25S 93+ 4 , e's ; 1 a3. | gk. Bb o 5 1 f 5 l e 
a — . : : 
1" 


I A B, the roth of June 1785, the futa of 8001. mas; 1 5 jg 


— 4s, 4 
— * 


7 * + $45 2 ö r <8. —— : 9 9 9 
: . — 7 YE» <A 5 * £2 5. os - 
EB nM IE ccc TSS 
8 . „ 3 he we . 8 wa .- > 


- — ex" 3 
(„err 4h TOR EIS, 


* , 9 4 » " . OE 
1 * 1 * 83 
4 * 8 = I» cr EET es . — +» 12 2 * J * 
— » % 5 n 1 r — Fe fe Se nn Gy k 
„ „ „ Xie he op To IOW AOL * . c P 
r Io DO EEE TIER W3r_- n © td 2 « * * 3 * I 


1 * , FL 1 r 5 ; / F 9 
. 4 l 4 18 A 1 * . 
_— 


1 
73 Neiz 540 {ov 180. 4 , 


Backs. or bankers,” ſometimes borrow at 4 per ot, bub lend at 
5 per cent.; and the perſon to whom they give a caſh-credit has 
no occaſion to keep money by him, but gives it into the bank, and 
/ receives 4 per cent. intereſt for the balance of caſh due to him; but 
when the balance runs againſt him, he pays intereſt at the rate of 
| per cent. In this caſe it will be proper to conſider the money 
ent or paid by the bank as Dr, and the money received by the 
bank as Cr, and to make two columns for products, vi. one for 
the Dr products, and the other for the Cr products. The intereſt 
ariſing from the Dr products is to be computed at 5 per cent. and 
that from the Cr products at 4 per dent.; and the difference of theſe 
two is the balance of ag ue hr the VE to the 2 8 85 or by 
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intereſt at the times of payment to. the principal, from that a- 
mount deduQting the payment. Bankers avoid ſuch dilatory pay- 
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1 the | time 55 given in days, K the product of the rate and 


1 0 time by 365, and then proceed as before. 


The difference between the preſent worth and the amount, of 
ſum of the bill, is called rebate, or diſcount; and is always leſ 


than the PAY of the amount for the given time, being reciſely 


equal to the intereſt of the preſent worth for the ſaid time; ſo that 

if the preſent worth be put to intereſt, it will, by the end of the 
given time, with the intereſt ene ariſing, be exatly equal to the 
ven amount. 48 7 rt Vi 
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put the 100 I. to intereſt, it will, with the intereſt, by the end of 


the year, be equal to 105 J. the given amount. But the intereſt 


of 1051. for a year is 51. 58. ; and if this be deduced from the ſum 
of the bill, I ſhall then receive as preſent worth the ſum only of 
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Here it is to be obſerved, that an alteratfhs: 1 in RY day 


or the rate, does not produce a proportional alteration in the : 7 
count. Thus the diſcount of any ſum for 40 days, will be more 


than half the diſcount for 80 days at the ſame rate; and the diſ- 


count at 4 per cent. will be more than half the- diſcount of the | 5 


ſame ſum for the ſame time at 8 per cent. 


The reaſon is, becauſe the firſt term, or Lode conſiſts of two 
parts; the one variable, and the other invariable. The variable 
part is the intereſt of 100 l. for the given time, which increaſes pro- 
portionally with the rate or time; and when this intereſt comes to 
be doubled, the dividend 1s of courſe doubled alſo; but the diviſor 
being by this means mereaſed, will not give a double quotient. 
Thus, 100+2=102)306(3, but 160 +4=104 dividing 612 will 
not quote 6. Hence it is that tables of diſcount cannot be accu- 
rate, unleſs caleulated at every different rate, and for as many 
days as the caſe may require; becauſe every day? n e 
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when two or more debts are payable at different t times, the 2 
finding a mean time, at which all the debts may be paid at once, 
without loſs to debtor or oreditor, is called equating the terms or 
Payment. gud 3 Is commonly performed by the following „ 
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What i is the « amount and intereſt of yok for I years, at 4 per 
cont, ? „ Lat 
55 1.04 amount of 1, for a x year. 17 8 
e ob 
: 1 e 5 8 
„ 8 oe principal. „„ 
+. Th | | MN | | — IR I; „ | 
. e amount = N 8 7 
by 432 | intereſt = 62 I * | 
On, Multiply the given 3 * the amount "ON 11 for a 
Peas, ſo often as there are Years. in the or e 4 
N 5000 principal iy M 
54 amount of 11 or a a year. 5 
e 520 amount t for 1 ear. Z 
275 ns 1,04 ].. 
*“»ß EET amount for 2 | years, 
„„ 104 | 
m_ 562-4920 « amount for 3 years, 3B 
5 - ; PY ; 
r - ny." RE I! 5 
p +, 5g — wage) EY — —— 2 ; AY Te 


Gr n „„ 


Or, Multiply the given principal by the rate mY 11. and the 
product is the intereſt for one year; which, added to the principal, 


gives the amount for the firſt year; — 1 work ; in like n manner for : 
each, of the remaining years: | 


500. x | principal, e 3 1 
1 8 19 ; By praftice, thus: x. 
20.00 | intereſt ' 25)500 principal. 
. 5 | 20 METERS: 
> A on FT 2 
J Tre 013 + EIN hat I year, "2 
nn av os 0008. - tntereſl. 28 
20.80 intereſt; | 5.20 - 
— „ 1b tht lh 25) 540.8 ainount for 2 years. 
540.80 amount. 25 632 intereſt. 1 . 
CV + ee 


wn 362.4433 amount for 3 years. 
21.6320 intereſt, e,, 


— — Dena cnn 


Fong 32 amount. 


If the een time conſiſt of years and parts; « or F years and . 
find the intereſt of the laſt amount for the given parts or XR, and p 
1 add the intereſt. fo found to the laſt amount. N 


EXAMPLE IL 85 


What is the amount and intereſt of f 3541. 16: 8. for 3 years, ot ; 
: $ per cent.. | WE De ly 


„„ OTE OT br _— 5 
5 1.0 5 amount 055 3 54. 8 principal. 
e nog n 17. 25 intereſt. 
. 1025 Fr . 54 = | amount for I year, 
5 I-03 „ 18. 5 intereſt. 5 
55 1 55 . a) 391. 9 amount for 2 bear. © 
354. 8 „„ „ 55835 | intereſt | hy 
Mes 53500 „ 49)410.72535 | amount fot 3 years 1 a 
19-2681 3375 - ke EY 10.268 73375 intereſt. 5 
420. 99348375 amount, i | 420-99348375 total amount. 1 
354-8 „ © 
| 6619393 3's 6 intereſt. 66. 19348 37 5. total intereſt ; 


id - ee R E ST Pn 


The intereſt for che 1 in the above W is compu- 
ted in the way of ſimple intereſt: but it muſt be obſerved, that 


the intereſt for the half- year found in this manner will be too 


much; for in ſimple intereſt the ſeveral amounts are in arithmeti. 
cal proportion; ; but in compound intereſt, the amounts are in geo- 
metrical proportion; and conſequently the amount of any princi- 
pal at compound intereſt, for any number of years, will be more 
than at ſimple intereſt: for one year they will be equal; but for 
any time leſs than a year, the amount, at F intereſt will 


be leſs than at ſimple intereſt. 


To compute the amount for any aliquot part of a year, in this 


way, obſerve the following rule, viz. Extract that root of the a- 
mount of 11. for a year, which is denoted by the denominator of 
the fraction; and the product of the principal i into this root, is the 
amount for the part a: FO 


the year required. 
Thus, for + of a year, extract the biquadrate root; for 2 of a 


Fear extract the ſquare root; ſo, in our example, the ſquare root 


. of 1.0518 1. 024695; and 410.72535 * 1.024695 = 420.86821251825; 


5 which is ſomewhat leſs than the amount found above. 


Again, for + of a year, extract the biquadrate root, and raiſe 


this root to the third power, the numerator being 3. In like man- 


ner, if the given time be days, extract the 365th root, and raiſe 


this root to the power denoted by the numerator, or number of 
days given. But ſuch extractions and inan Wl: prove : a 


troubleſome toi, without the Tl of TY” =: 


Z worth. 


Pb KR 0 B. . 75 
Amount, rate, and time, given, to find the principal or preſent 


R AJ: 5 E. 
"Did than given amount by the amount of 11 for the given 


"le and rate, and the quot is the principal or preſent worth; 
that is, as the amount of 11. to 11. e ſo the vg. amount 


. to the principal EN : 


E x A M 7 L E. „ 
* What ready money will pay a debt of · 362 4321. his 3 years 


5 bene, en at 4 go cent, compound intereſt 15 


22 RES 


ie )) tr 00 Pap -5 oe po oY 


75 1.0816 
: 1.04 75 


To 124860 $62.432005 goo A/ 1 5 
9 5 56: 24320 1 


eee 


Cl El. FN T BK . 8. ; _ 519 


The 8 of the given amount and preſent worth is the 
diſcount or rebate, which in the above example is 62.4321. 

If the given time be leſs than a year, the preſent worth may be 
| AT nearly in the way of- ſimple intereſt ; but, to be accurate, 
find the amount of x1. for the givefi time, in the wy taughr 
above, by which divide the given amount. 


1 5 R B. SHE. . 
0 | Principal, aniount, ang time, 18 to find the x rate. 1 15 


Divide the Ant * tie W and chat root of the 9245 
hich is denoted by the number of years will be the amount o 
for e a your}: from which ſubtract I, and there will remain the rate. 


E X AMP L. E. 


1 1075 ht tate of compound intereſt var N amount to 562, 432 ö : 
in three years? 1 | 


| 500)562-432(1:124864 ; - An the cube 1 root 752 LY: et 18 104 | 
and hence 8 is the rate of 1 1.3 that 18 4 per cent. 


*\ 


FE ie $005 0 ET 
F rincipal, amount, and rate, given, to find the t time. 
N UE: 


Divide the amount by the principal; and again Gods the uy 3 
by the amount of 11. for a year continually till the quot is 1, and 
the number of continual diviſions 1s the number of years. Or, 


. 
1 0 
, 
* *.. Ws... 
2 


Raiſe. the amount of 11. in a year to a power equal to the firſt 1 


| ! and the index of that power is the time in ears. 


EXAMPLE. 


ks bot t time will 5 amount to She. 452 l. at 4 per cent. com- 
band intereſt? 


. 500) 562.4320 . 154 
1.04) T. 124864 . 
— Y(w—5;⁵ù 1.0816 ddr. 
Ec — 1:04)1:0816 as 25 104 
: © 1,04)1.04 | | 1.124864 ade Ae 3 years. 


Hor KY and diſpatch i in talculations of compound intereſt, tables, 5 
framed for years and for days, at all the different rates, are abſo- 
lutely neceſſary, and accordingly are univerſally uſed. 1 ſhall 


here ſubjoin three tables of this kind, and then how their con- 
ſtruction and uſe. | 
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26 1 N T 1 k s T. "Part 1. 


Table L NEAR the amount of 11. — ok yea oF and i is 
onſtrated by the rule aſſigned in Prob. 1. vis. Multiply the a- 
mount of 11. for a year by itſelf continually. Thus, at 4 per 
cent. the amount of 11. is 1.04 for 1 year; and 1.04 X 1.04 = 
jeg 7.0816 for 1 and 10816 * 1. 04 . e for 3 years, Oc. 


| Table II. ſhews the amount of 1 1. 85 dave; : to conſtrutt hich: 

find, by the directions given in the end of Prob. 1. the amount of 

1. for one day; and this amount multiplied into itſelf wand 
mal give * amount 85 uy number of 1288 4.97 


_— = 0 * Trample at 5 per cent. Co ig” 35 
5 1. O00 13368 the amount for I ta 
| n00013368 + F 


[Rs 


. 
«bc Ob. 4 he 


” Hel 1.000267 38 the amount t fo 2 a. 8 
Fx | 2.000 13366 F 


Prod. 1.00040F10 the amount for 3 days. 5 9 5 2 


Table Ul. ew the preſent e of ri print” 107 years; 
1 is conſtructed by the rule aſſigned i in Prob. 2. v7. Divide 1]. 
by the amount of I |. for the : dr time and rate, as s contained 1 in 


8 | NE" I. 

n n at 4 per cent. ns 
1.04) 1. 961538 5 for 1 year. —ͤ — 

18᷑.0876 10. 9245562 for 2 W 
1.124864) 10.889964 for 3 years, Ec. 


| The table may, in this manger; be continued t to . number 
of Þ cnc n 7 - 


Fo 5 rate, 12 time, given, to ; But the.amount. af 7 
| Pioleiply the given WANT * 8 9 _pumber 1 8 
8 ing to the rate and time. ep Rl 1225 


1 


— a” 


TAR ** 
: G 


| Ss E. What will 5001. privipal amount to in 1 15 years, at t'5 pr 


5 cent. aro ons intereſt? ener 1 e 1 Fs 
„„ engen N 75 15 VLN 
33 J FFF 


e 4643000 = 1039. 7 


x the” given TORS conſiſt of "Wav killings, pence, re- 
— duce the ſhillings and 9385 to a my ane gs N as a- 
bove. e WY "oh 

KEE Ts os 5 2 Principal | 


chap; kl. 1 N * E. * 2 80 5 527 
4 * ge 

Mm Bios), amount, pr time, 8 to find the rate. | 
- Divide the amount by the principal, and the quot will be the 

amount of 1 I.; which find in the table even 9 the e oe, | 14 

and you have the rate on the head. * | = 113 
Ex. At what rate of E will. sol. amount to 1039. 46411. _ kan 

in 1 5 TER * ; 


* 
1 Wa? ah 


2 * * r 


3901099 464% . . „„ 


85 e 20789282 found under 5 per. 4 nt. 15 : 1) 


Penal; amount, and rate, given, to ind the time. - 
"Divide the amount by the principal, and the quot will be the a- 
mount of 11. ; which find. under e * rate, and on the ſide 
von have the time. 1 
Ex. In what time will goo. amount to 1039. 46qul. at 5 her 
cent. e intereſt 1 755 | 


| $00N109-4648 | e 


; "20789282 found oppoſite to I 5 years. e 
. Amun, rate, and time, Even, to ud the 7 75 bal, 
Divide the given amount by the tabular amount of 1 r the 
rate and time given, and the quot will be the e 7b, 
Ex. What e will amount to T0: re in 1 5 0 
at 5 per cen. 8 | | | 


* OY d - <A [ # > * *. * 2 * _— — , <= * -” * 
. : = 1 2 * 


10 9 


ohe 39 aha 599 principal 


, "The wk of Toke IL 


This table Re Hh amount of 11; for days, and is ſedi in the 5 
ſame manner as the former. 

But if the given number of days * not in this 1 or if the 
given number of years be not in Table I. work as follows 

Divide the given number of days or years into two ſuch num · 1 
bers as are found in the tables, multiply the tabular amounts in- 
to one another, and their Product is the amount of II. for the 
time given. g 


Ex. . will amount to in 7 $ years and 184 days, at 5 


10 cent. ? Wk” 


7183 


p t 5 
- * 5 * — % 


A for 50 years, at 3 per cent. is — IT. 3 : 
Amount for 25 ae at 5 2850 cent. is — 3 3863 549 . 


Their produdt 18 She 2 amount for r7 5 years — 38.8 8326862 


: A 


— 


0 
9 


A 


1! 2 > *. 7. — 
"—— a n 8 — | 
_— TEN FI - —— IT ION OR EN — * = = \ 
= = q IE >... N MOD 2-4 o 9 3 —— 
3 2 9 _— > = & —_— _ - * p 5 9 2 
ee bl Belk © Gees 8 3 1 1 
: 12 l —— * 2 — A. — 8 70 * | 1 — 3 N 1 — 717 _ ant, 1 * = * 2 = 2 = 
* — 2 — - — n 4 * 2 j-* =— 2 — 1. — OE - - * l : * * So an 44 C 1 4 — Pg OI — — 22 
_ 8 - Ge 1 4 . . 
: 3 5 — — . 
4 — 
— ene ro ,.ee7 —_ —Ü— ——— —b : — * —— 2 — — — . ——ů — — — — et by * 


© fav ö 
To: $32 K # * 
+») 1 
181 185 7 : : : , L : 
5 4 5% E Ly 4 2 * 8 
FF ', Eon „„ 7 Table I. 
_ „ | | hx a 
11 N . 155 . 8 If ; 


_ i 


4 FR , 
= Lv, handed _ 72 N "MR . — : 
_—_ 7, IS Fo ICI LI 
& _ * « d K a * 
rr 9 5 Kg . . * . 
P 
4 2 5 


Sn, 1 rt - RE ry T. 


Amount ar 4 ,, ET 
85 Their praluct is the amount for 184 1 0 


I 184 days, 3 
N 1 by the principal, 3 


18 * r 


Ne % N 2 F2-Iv Xn. 
. ” ot 5 {0$% „* 1 * p „3 1 9 . 2 —- 1 F 
| Amount ſougl t. 2 85 - . 
117 9 4 ; Rn 
0 


17 


The uſe of Table UI. 


85 worth. | 


Ex. 


9 cent. HG te 25 


9 * 
> © 


3 22071355 amount 1 8 


* . 


. ag 


« ] n e | 
* * \ - 
* ” L 4 
1 9 5 N 5 
= 1 e 962140 
is xD 1 ? : 7 


1924281 


„ e 
1 BY 


5 Aut for 180 4 is, 9 (2 . O71 


* 7 
Part m. 3 


20243527 | 
= 45345 


0 * 
2 ores FO OEP EE IE 
- : . 7 


Amount for 7 years, is, e PE iS We Is > Age 
Amount for 184 days, sy „ Ss ah 


1.249005 5 
38. 8326862 
9 


Their product 18 the amount of 11, for 7 55 year —＋. 3 9. ; 996: 395 


1 500 


1 : 3 ſhall here ſubjoin two or three praftical queſtions s 


+ 3 7631 nakiples inverted. | 


5 "19899 797555 Foo 


And ſo, 5ool, in 75 1 waa! 184 ys” at tc per cent. will a. 
mount to 198991. 16s. 4xd. And in this manner may theſe two 
tables be e to rd NUTR of years big 55 FOLATE 


VENTP 2: 


in. rate, and time given, to find the ira or r preſent 
55 Muultiply the tabular number anfrering to the rate and time, 
—_— by the porn amount. 

| 1 5 ; hat ready money ml. pay 2 debt of $62.4321. due 3 
years bence, diſcounting at 4 per cent, compound intereſt ?, _ 


8889964 * $62.4; 32= 5 = 5o0l. the preſent worth [EY 


Wy Es Oil | Oueſt. 1. What will L. 1 35 1 15:6 61 amount to in 20 years, at 6 


| Quel. 2. 


Sp a. in n=. © 1 
_— we 2. What will 5l. amount to in 499 Fears, at ber. cent. "= 
(compound; ſincereſt? OE RO Pp il 
N . By Table 15 | "ME 
LYN The amount of 11. is, 11.4674 for —— 5 
19 ls | 11.4674 Ae ol 
131. 5013 for 100 years, | 9 1 
131.51 n * 
a | | 4 | 1 
17292. 5919 for 200 years. * 
17292-5919 | 
48h 50327. 2679 1 400, years. 
b Ne 


| Amount of 51 is, 1658825716958555 fo 400 years. 5 


The above example bows. the rapid and ſurprifiag increaſe ot 
numbers in geometrical proportion; and for the learner's amuſe- 
ment, it may not be improper to obſerve, that if a ſingle farthing 
had been lent on compound intereſt, at 5 per cent. in the firſt year 
of the Chriſtian æra, or at the birth of Chriſt, and had continued f 
to this preſent year 1785, the amount would have been ſuch an im- 
menſe ſum as to ſurpaſs in > aq ſome millions * n of ſolid 
gold, each as lere as this earth. „„ WA 


n_— 


{9.134 


* * A, owes B Solent 8 vis. . due 3 years hence; 
due 5 years hence; and 300 l. due 7 years hence: What 
is the preſent worth of theſe Gepa, e at 4 at cent. _ 
pound intereſt * 4 


: | . 8 "By Table II. 
8889964 X 180 = 8 „ 
821921 Xx 200 S 164. 38 542oo0 5% 
7599178 * 300 = 227:9753490 "(OO ö 
Preſent worth, | $52-360112 5 5 Fo TS 


CH AF XII. e 
f 5 


i: annuity. is a 1 of money, payable 3 1 or 


quarterly, to continue A. certain nner of Nn, for ver, 
or 1 ba life. 


ad 


U A NN v 1 r 1 ® 8. Furt I, 
An aoiey 1s faid to oy in arrear, whew i it continues Piel 
ter it falls due. And an annuity is ſaid to be in reverſhaw, when 
the purchaſer, upon paying the price, does not immediately en- 


ter upon poſſeſſion; the Anne not commencing till an time af. 


8 
Intereſt on annuities may be. computed either i in the way ol fie- 

ple or compound intereſt, But compound. intereſt being found 
moſt equitable, both for Done: and (eller, the eee 0 5 
ple ien is s univerſally uſed. 


1 Annuities for a certain Time, 55 


. 5 


5 R 0 B. AJ; 


Annuity, rate, and time, given, to find the amount, or r ſum of 


We e and intereſt. 


R U L E. 
Make 1 the frſt term of 2 geometrical ſeries, nd the amount t of 


. 11 for a year the common ratio; continue this ſeries to as many 


terms as there are years in the queſtion; and the ſum of this ſe- 
ries is the amount of 11. annuity for the given years; which mul- 
News wo: the 1 annuity, will produce me. amount 22 - 


EXAMPLE. 


"Aw annuity of 401. payable yearly is Brborn and 8 0 till 
the end of 5 years: What will then be due, reckoning - | 


5 intereſt at 5 My, cent. on all the n n! in arrear? 


Wa 


„ 06_ 2 1.1025 "Is ke. - x, FO EDN: 3 bee ſum "Te 
F. 52563125 l.; and 5 age a X e = 2211, os. 6d. 


75 the amount e 


5 The amount may Aich has 3 * f Multiply the given an- 
1 nuity by the amount of 11. for a year; to the product add the gi- 


ven annuity, and the ſum is the amount in two years; which mul- 


tiply by the amount of x1. for a year; to the product add the gi- 
ven annuity, and the ſum is the amount in 3 years, Oc. The for- 
N mer 1 wrought i in this manner follows: 85 


- 4 
2 
* * a 
, 4 
» 
; 8 
0 


£3 


q , LL ff 
1 ro Fg Bu 1 
_ 


5 \ 


Chak xn. A N N U es 


4 amount in 1 > pn e 1261 amount in \3 years. 
1.05. 1 „33530 Soars bh 
1 42.00 8 V Taos © ; 
A J%%ͤ; r ODE 
82 amount in 2 years. e OO 172.40 5 amount in 4 years. 
40 : - VVV 
r ö a . 34 2 


126. I amount in 3 years. „ 221.0252 5 amount in 5 pins 


If the given time be years and quarters, and che ee for 


the whole years, as above; then find the amount of 1 I. for the 


given quarters; by which multiply the amount for the whole 
years; and to the product add ſuch a part of the annuity as the 


given quarters are of a year. 


If the given annuity be payable balf-yearly, or quarterly, find 
the amount of x1. for half a year or a quarter; by which find the 
amount for the ſeveral half-years or quarters, in the ſame manner $ 


3s the amount for the ſeveral years is found above. 


N . 


Auntity, rate, ak time, given, to bud: the proſent worth, or 
ſum of ey that will purchaſe the nne, 


1 


Find he amount of the given annuity by the former n . 
and then, by Prob. 2. in compound intereſt, find the preſent 


worth of this amount, as a ſum due at the end of the * time. 


EXAMPLE 


What is Ta hi worth of an annuity of 41. to continue 5 | 


_ years, diſcounting at 0 per cent. compound intereſt ? 
By the former proble 


1.276281 5625. 


And, I. 276281 $625)221,02525005(17 179 U 35 14. the 


preſent worth ſought. 


The preſent worth 3 alſo the nd thus: ; By Prob. 2. 10 
compound intereſt, find the preſent worth of each year by itſelf, 


and the ſum of theſe ! is the preſent worth W The former 5 


en done i in * way ne 


m, the amount of the given aunuity . 
years, at 5 per cent. is 221.02 525; and by Prob. 1. in com- 
pound intereſt, the amount ot: 1}, for 5 yours, at 5 ou” cent. is 


L N r-2762815625 8 


; 2 n regs —— 
* = — . : » TE 6] ' 8 K <<. I — = 
# = ra" as + — . — * — * * * 1 * * p . — go 3 3 
4 2 2 2 11 7 * — gs 3 = 2 ; — 2 9 8 2 2 ” \ þ = — 2 - * . 1 > =o 4.7 1 yo . 4232 * -- 2 r 
_ a4 6 BP 8 . Y 5 3 h 2 © wag — 1 rr — 322 — - 2 1 6 _ - 5 hy \ — "I 3 Chas - 647 GY = - - — r A 5 bo 
> IT YE 7 \ 2 : * 3 N r i == 23 po nn \ —— 4 228 3 I SIE." < = wor 2 - * FRE ' — : = 
*; * * N 3 85 1 : 1 * r 7 r FER 0 py — Ex ._ - > 2 8 2 D 12 5 bY : 
\ ** 3 - — b _ Se r Ws Li 2 222 82 2 © xt - > © 3 2 * — Eo. 1 yy i — a A dad we” 2 
0 p = 7 2 D. 4 2 * oY 1 $a 5'S - "| . Pg. — po * 1 - 3 s = 7 77 i a 04 TH: - = 
— — 2 8 — - - — = = = 8 BA 85 2 — — . T . n e . * 22 
UE * 4 T0 S g 7 Y — ow * — . þ * * — ſe 2 — - : 1 842 1.5 0 wo” of * . _ 
8 * a4 N — our po 4c r F b NS 1 e ot , . * 3 ©. 1 | 4 Rs Z 
4 — — de — ©, _ Ro 4 I NE a < PIT . 8 6% BS > i r * 1 dt ns en wn = Won. — A. 76 L. 1 ö — e 5 = 
n OWE * W 0 5 2 > 2 —_— 2 Pu 3 — 2 Cs OSS — — - — 1 2 2 — — 
4 * $ 1 F * a 85 „ . 2 4 72 2 - * = : 2 4 o 4 © 
L w- r r 2 K ee e Y : l ( —_—_ _ * aa - . ; 
ee Roper 0 OE .... — y — "I IE A a * F 
8 N 2 5 * v 0 10 8 , bi > EGS bt — — FE _ 
1 821 e * 8 4 * 1 1 — «lie "m 10s - p \ - —_— 
a * * . * 5 ot * —— — — — 3; >= cp 3 WE \ u a 
__ ET. — = = 
—_— 30 
— k 


OT 3h : i 


9 N N F LE | 4 5 
on "2 BO * a : | 8 
. & * N : ; 


„ Fart Hl, 


1.21 5 me 5)40. 0000000 "(24.5086 


1.157625) 40. 000 (34 3535 
1.1025) 40.0o0 (36.2811 


eee (.38.0952 
Preſent worth, 17 3 1788 2731 


A third way of finding the preſent worth, take as follows, vix. 
Find a principal ſum whereof the given annuity is one year's in- 
tereſt: then find the preſent worth of this principal, as a ſum due 
at the end of the given time; ſubtract this preſent worth from its 
principal ; and the remainder is the preſent worth ſought. The 
e queſtion done” in this manner fo lows: : | 


As 0 5 2 40 : 8001. principal. 
| I.OF X I.OF X 1. o5 X 1.05 X 1.05 S1. 276281 5625 | 
And eee ee ee 9208 05 


ee 
626. 8208 


17 3. 2792 preſent worth b fought. | 


uf the annuity to be purchaſed be in 3 find firſt the pre- 
ſent worth of the annuity, as commencing immediately, by any of 
the three methods taught above; and then by Prob. 2. of com- 
pound intereſt, find the preſent worth of that preſent worth, re- 
bating for the time in reverſion z and this laſt preſent 1 worth? is the 


; anſwer. 


„ What 18 the 1 worth af. a as penſion or rent t of 
751 to continue 4 years, but not to commence 98 3 FERr hence, 


diſcounting at 5 per cent. 72 


0 n 1500 ES 
1.05 X I.OF Xx 1.05 X 1.05 = I. 21350625 
1.215506250 1 eee | 
1j 0 ES 
T234-0537T7 


26 5 94629 TOs worth | of the annuity, if it was to com- 


N | ence meaty. | 
2967 * 1595 NW 6 in „ ret en nes 
1. 576250265 94629(229. 7344 = Ee 14 By Mn 


* R 0 B, III. 125 | 
Preſent worth, rate, and time, given, to find the annuity. 
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Chap XIII. A N N UI T 1 . „ 


KR 


| Bycthe preceding problem, find the preſent worth of 11. nüt 
for the rate and time given; and then ſay, As the preſent worth 
thus found to 1 I. annuity, ſo the preſent worth given to its an- 


nuity; 5 285 Wy divide the eas e worth by chat of: 1]; an- 
| nuity. ' b 1 
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EXAMPLE. 


What b ey, to continue 5 years, wit 1731. 36. 16 bor : 
chaſe, Xian compound intereft at 5 per cent.? 


5 0%: Tt 201. 
1.05 * 1. 0j X 1.0 * 1.05 X 1. o. = 1276481565 
1.276281 562 5) N 5: 670 * 


20 


"AS 6% 


2 
_ 


— 


0 


ES 4-329 5 preſent Sr of 11. annuity, : 5 
4. 320) 5 et e aſe. e I | > 


"A 
The operations in annuities, as well as in compound intereſt, 
turn out heavy and troubleſome ; and on that account tables are 
_ univerſally ufed. I ſhall here annex three tables of that fort ; and 
to the tables ſhall ſubjoin a brief illuſtration of their uſes. And 
in regard there will ſometimes be occaſion for the promiſcuous ule 
2 of theſe tables on annuities, and the three former tables on com- 
x | pound intereſt, the following tables ſhall be numbered Table IV. 
V. VI.; by which means Lay table to be uſed will be ealtly refer- 


f red to. 
3 eat IV. inns the. amount t of 11. annuity lt may be 8 
ſtructed from Prob. I.; or rather, thus: To 11. the firſt year ß 
this table, add the firſt year of Table I. and the ſum is the ſecond 
year of this table; to which add the ſecond year of Table I. and 
the Jum will be the third year of this table, LY The reaſon is 
obvious. 
Tie V. e the preſent worth of 11. annuity 5 ; and 1 may be 
conſtructed from Prob, II. or more eafily from Table III.; ahi "A TE 
The firſt year in Table III. and V. is the ſame; the ſum of the 5 
and ſecond years in 3 III. make the ſecond year in 9 
V.; and the ſum of thefſecond and third years in Table III. 9 
make the third year in Table V. &'c. 5 
Table VI. ſhews the annuity which 11. 1 . 3 yl . 
be conſtructed from ProbMII. ; but more readily thus: Divide B 
by the firſt year of Table V. and the quot is the firſt year of 
Table V „Again, divide 1 by the ſecond year of Table V. and 
V s the ſecond year of Table VI. Ec. he OD 
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mount of 1I.; which find Pager; This given. rate, and on the ſide 
vou have the time, 


; 2525. 3978551 at 5 per cent.. 


The Uk of Table IV. 


1. "Annuity, rate, and time, given, to find the amount. 1 

Multiply the amount of 11. annuity, for the rate and the gi- 
vi by the given annuity, and the product is the amount ſought. 

Ex. What will an annuity of 851. 108. amount to in 20 years, 
at 5 N cent. compound intereſt? '/ | 


= ; 33-00 59541 amount of il, audit. 
» 75 2 5 ä | | y rh ; 85.5 ; | | e Is 1 Fe | 
ES = on : TIE DES, | 


25 Fl 
264577638 | 


3 


5 2027-4 3907 5 55 amount « fought. : L 5 


2. Annuity, time, and amount, given, to find the rate. TIT 
Divide the amount by the annuity, and the quot will be the a- 
mount of 11.; which find in the table even with the ” 5 time, 


| and on the head you have the rate. i 
„ At what rate per cent. will 85. 5 amount to 2827.1 3997 5 5 5? 
| 85.5)2827-13907555 | = 


3 3-06 59541 ; under 5 Foy cent. 


> Apnuity, rate, and. amount, given, to fad the time. b 
Divide the amount by the annuity, and the quot will be the a- 


Ex. In what time 1 an annuity. of B5 5l. amount ts | 


oF 92627 13907555 
3 3.06, 59 Sar oppoſite to 20 years. | 


4. Amount, rate, and time, given, to find the annuity. | 
Divide the given amount by the amount of 1 J. for the! rate and 
; time given, and the quot is the annuity. | 


Ex. What annuity will amount to . I 3997 5 5 51 in 20 years 
"tis per cent... 8 | i 


| 220659540)885712907555 
8 5 5 annuity. 
The [7 o Table V. 


1. | Annuity, rate, and time, given, to fnd the preſent worth. 
IL „ er, 


5 : 


8 
EE; 
Pats ns . 
S338 


Chip. X11. ANN oy I ＋ 1 E 8. $42 
- Multiply the preſent worth: of 11 annuity; for the rate and time 


f given, bY the hah ty, and re aan is the rde werth 
; . | 


Ex. What! 1s the preſent worth of an annuity of 1001. to con 
ginue I 5 your . at 535 per cent. compound intereſt? 


L SONY 
20.3796 580 * 100 = 1037. 96 8: = 1037 19 34 Anf. 
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. bar, time, and preſent worth, given, to find the rate. 
Divide the preſent worth by the annuity, and the quot is the 
preſent worth of 11. annuity; which find oppoſite to the fine, and 
on the head you have the rate. i 
Ex. The preſent worth of an annuity of 1001. to continue 1 5 

years, | is 1037.96581.: At what rate is intereſt W 


;  100)1037: 96 58(10.3796 58 found under 5 or cent. 5 


3. Annuity, rate, and preſent worth; iven, to find the time. 

Divide the preſent worth by the annuity, and the quot is the 
preſent worth of 11. annuity; which find under the Sven 255 
and you have the time on the ſide. : 

Ex. The preſent worth of an annuity of 100 l. diſcounting at 5 


per cent. is 103). " 58 U. : How — 5 rg wilt we annuity con- 
tinue? 


| 0 . 200)1937 96 58(20. 3796 58 found oppoſite to I 5 years. 6 


4. Preſent worth, rate, and time, given, to find the annuity. 


| Divide the given preſent worth by the tabylar number anſwering 1 
to the rate and time, and the quot is the annuity. 


Ex. What annuity, to continue 15 years, will 103. 96 581. pur: 
chaſe, computing. compound intereſt at 5 ber cent.! 


10. 3796 58310, 37-96 5800(1001. annuity. 
Ee The Uſe of Table VI. 


2 or r preſent worth, rate, and time, given, to o find the a Tie! 
nutty. 5 


Multiply the price by the tabular number anfwering to the rate a7 
and time, and the product is the annuity ſought. _ . 


Ex. What annuity, to continue 15 years, will 1 8 had 581. pur: 
canle, reed at 5 per cent, compound intereſt? 


1037.96 58 * 0968425 _ 1001. annuity. 


; 


Hs thus ſhown the ue of each table ſcparneely, or 372 itſelf, 5 
I hall now ſubjoin a few practical queſtions in ſolving ſeveral of 285 
which the Þromliopony. ale of the tables will be neceſſary. 21 1 
N Nel. . 
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. ANN U bes 1 E 8. 


Weſt. 1. A pays 20001, for ah: annuity of EW to todeſaine Fo 
Fears; B puts 2000. out at intereſt: Which of them will amount 
do the greateſt ſum at the end of bar '50, vey at cocky rate Kc * 
peer rent; compound intereſ :?: 4 


B Table I. the amount of 20001, for 0 years, 
apr 44 per _ 5 4 „ 80 , 1806; ; 27240 
Buy Table IV. the amount 10⁰ annuit for } 
BOO 1 time and rate, is, A Ts e 50982 
5 | B's Dna. exceeds that of A by y eyetg - 21496958 


Hy Table It. the preſent worth RY 111 Wort, is 231. 1 5 8. 


5 114 4 diſcounting for 50 years, at 4x us cent. 5 and 10 much Was 
B's s caſe better than that of A. Ran Loa 


Quell. 2. A owes B bool. to be FF in 12 years, with Naa: at 
the end of every 2 years; but agrees with B to pay him the whole 
in 6 years, by equal year 
reſt at 6 per cent. What muſt the annual payment be? 
By Table III. find the preſent worths of the 6 payments Hat 
were to be made in 12 years, and their ſum will be 406. 982721. 


y payments, reckoning . inte- 


By Table VI. find what annuity for 6 years the Aid ſum will 


purchaſe, vs, ne ge ee the annual Fay. 
ment. 


Del. 3. Which i is moſt advantageous, a term of fifteen years 


in an eſtate of 500 l. per annum, or the reverſion of the ſame eſtate 
for ever, after the expiration of the ſaid IF years, OUT com- 


pound intereſt at 5 per cent. a Ca: 
A” A 


An eſtate of 500ͤ. per annum for ever, or, asitis) . 
uſually expreſſed, in fee-fimple, at 5 per cent. __ 18800 
VvVorth a ſum whole intereſt is 500 l. yearly, vis... 
5 By Table V. The preſent worth „ d 
| ſtate, for a term of 1 5 . at 5 per cent. $189.829 
And fo the reverſion i is worth Rs OB r 
go: Fee the 8 oy the tei 52. | 3 i + ag 5189.829 
; Subtract the value of the reverſion,.. ue F c- 7 [ 
The term is better than the reverſion * op 8 20 379658 


Auel. Py v5 his 2 term br; 7 years. in an i wg of ws per an- 


| num; B has a term of 14 years in the ſame eſtate ih reverſion, 
after the expiration of the 7 years; and C has a further term of 


2t years in reverfion, after A and B: Required the preſent worths 


5 5 of the ſeveral terms, diſcounting at 4+ be cent. compound intereſt? 


5 Table V. * THE" IRE) wort of the. hrs rent or an- 


| nulity, | 


"Pike mW. 


Seen, ANNUITIES | 543 
nuity, for 42 years, for at years, for 5 years; ſubtract theſe e- 
rl from each other, und the remainders are the 2 25 
cker. N „ 15 52 


42 years, 18. 1237008 X 100 = 571 3 5498 = 1852. 7 1 


21 years, 13. 4047 239 & 100 = 1340.47 239 A 1340 9 57 ; | 
7 . . e * 100 = ne ie iy _ 89 5 1 3 
5g. 5 4 5 1490 F * 
Books term. . S 9 5 3 "X00; 9 * 5 
d „ 1 OE. ----u, 4 'F 
$0 Bs term. FA 8 term. 3 
E es A 24 8 having 9 youra to tan, in 2 Fe for 49 years, & | 
of an eſtate of 801. per annum, would know what ſum he ought 5 
to pay preſently, in order to have the leaſe renewed or completed, . 
by having 40 rk added cal rags be at 6 125 cent. oom 3 
Faun intereſt? 5 ö 4 
. : 
By Table V. the pech worth of 11. annuity, at 6: _ 
per cent, for 49 years, is, ; 15. 5075723 
By the ſame table, the value of 1 1. annuity, at 67 1 $ 
6.8016923 'F 
et cent. for EY years, is, : ip | 
| Th heir difference. i is, es 0 — 285 : * 
Which multiphed 1 ä 8 100 80 5 
Gives for anſwer, 1 5 712-4704 | 1 


Sus. 6. A former gets a leaſe of 21 years renewed, for a fins 
or graſſum of 400 J. and it is put in his option, either to pay the 
fine preſently, or to pay yearly an additional rent equivalent there- 
to: Required the additional ri 9 e 25 at 
5 per cent.“ 


By Table VI. the annuity hoe 21 vides that il. will 


, at Sper cent. is, s. e | 
5 Which multiplied by — 400 
ö 13 
L ' Gives the additional rent 31. 1. 796% 
$ Wt. 7. What annuity to continue 19 years, and to commence 
preſently, may be purchaſed by a bill of - 20001. payable 3 1 
- hence, reckoning at 6 per cent. compound intereſt? | aft 
1, 
f By Table III. the reſent worth of 2000 l. due 32 
0 „ I0re ones, at 45 er cent. is, A 61. al 1679. 238600 
2 able the . 5 which 1679.2 38 WIE'T 
purchaſe for bg e at 6 per. cent. is, os | 150494874 


a. [4 a 1 7 


5 * r 4 * - * 
: 2 — n — # „ t14,-a0d4 — 
ä . SLED — are”: 
as 4 T 
Woe . © — 2 as 
y- * ou * a 


20 
Ln 


8 5 ANN UI EN benen. 


From which ſubtract the I, intereſt of 120 mil- 


The remainder, if we ſu cs cke 120 3 to be 


5 * Table V. the preſent worth of 200. per annum 


By Table V. the preſent worth of 300 l. ber annum 


- Queſt. 8, What annuity would be ſufficient. to pay off a debt of 


120 millions, in the * of 30 years, at 4 per cent. compounnlin in- 
| tereſt ? £ - 7 122 


| By Table vl. the annuity for 30 years. that 11 will? 


purchaſe at 4 per cent. 18, 057801 
... +. Which multiply by the debt Ie: | 120090000 


The ned; 18 the annuity ſought; „ 6939612 
=] 2 e 


lions, at 4 ber cent. v. 


the national debt, will be a ſinking _ ſulbcient & £. 21 abr 


to clear the whole i in 30 years, age 
From the above example, appears the conveniency, or 1 


1 the neceſſity, of eber the decimals i in the es to ſeven 15. 
ces a; Foul © 4 388 1 N * | * a EY; 14 : 228 


* 


560. 9. For a certain 8 to continue 5 years, A be 6 * | 


; fine, and 2001. per annum; B offers 1501. fine, and 3001. per 


annum; and C offers 1800 l. fine, without any yearly rent: Which 


of theſe three offers 1 is the beſt, re at 3 fer. cent. compound 


intereſt? 1 SPS. 6 
. 


"TOE 7 years, at 5 per cent. is Tg 1159. 27468 
To which add the fine e G 


8 of A's offer a — . 1807. 26 


for F; Nene, at 5 per cent. IS, 5 1735. 9120 
10 Which add the fine | or 3 9 1 So 

| Value of B's offer 0 188 5. 91202 

2 2 Cs offer i is Tr Ih | - np 


By "hich - it appears. that B's offer is Fi" beſt; and that, ne- 


1 dan r the decimal, he offers ls more than A, and 8 oy more 
than C. | . rt | 


pb Py 


Quell. 10. A * of. an eſtate, to . 14 years, is offered 


” 7 2501. fine, and 441, yearly rent; but the tenant wants to re- 


| duce the rent to 201. per annum: What ought the . fine to be 
e compound intereſt at 6 per cent? 
The r between 44 and 800 oe two VE, * is 240. 


4 4 * . : 
\ 7 7-vo | 1 > 4 1 32 + 7 FT Fo $ — i Þy B 


JE” 3 | 
1 4 


„ * a 
op I. A N N N U * 1 1 E Nay 545 


By Table V. che be dert of 11 for 14 years, Pang 07 nicks 6 
at 6 per « cent. * | 4 


1 5 Wt. which add the firſt fine ECTS 259 | 


# | 1 | | 5 1 Tue fine ſought eee . th, 


Aue for ever, or - freehold Efltes. 


uo -Frockeld . commonly Sale annuities in fee-femple, the 
things chiefly to be conſidered are, 1. The annuity or yearly rent. 
2. The price or preſent worth. 3. The rate of intereſt. The 
queſtions that uſually occur on this head will tall r one or o- 
ther of the Ay Naan . 


Prob. I. . Annuity and rate ir intereſt given, to find the price. < 
As the rate of x1. to x1; ſo the rent to the 4 
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Ex. The yearly rent of a {mall eſtate is qol. # What is it worth 
in _ 1 10 W {ae intereſt at t 37 per cent. * e 
i As 035 : x E 40 : 1142.8 57142= = 1142 A IH 5 
5 2. Price an rate of intereſt given, to find the rent or an- 'F 
nuity. 5 ly 3 
34 «s il. to its rate, 0 the price to the rent. „ . . 
Ex. A gentleman purchaſes an eſtate for 40001. and has 4 oy : : 
N Cent. for his money: Required the rent. | | 1 
n As +: -04 $5 : 4000. : 1801. rent fought. 50 
2 Prob. 3. Price and rent given, to find che rate of intereſt. N 
| As the price to the rent, ſo 1 to the rate. 3 
1 Ex. An eſtate of 1801. yearly rent is bought for goool.: : What F 
57 rate of intereſt has the purchaſer for his money? Oe 5 ; 
| 5 As 4 180 M . rate fought. | 
55 F 4 The rate of be given, to ; find how many years 
purchaſe an eſtate is worth. | 
Divide 1 by the rate, and the quot is the number of years pur- is 
15 chaſe the eſtate is worth. 18 
= "x. A gentleman i is willing to . an 5 provided be 
be can have 24 per cent. for his mae How many youre * g 
MN — he offer i ? : 
B's, 02 $)1,000(40 years purchaſe. A7. 
By EF 5: "The number of years purchaſe at which an eſtate is. 


bought e or "es given, to find the rate of ingen Ae : 
3 * * Ee Divide 
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45 Divide 1 hy the number of. years purchaſe, and the quot is che 
late of intereſt. | 
Ex. A gentleman gives 40 years t for an eſtate: What 
0 intereſt has he _ his money ? 3 | 


* | 40) 1. o00(. O25 5 rate fought. 


The comporiaiohs hitherto are all perforated; by. a angle diviſion 
or multiplication, and the learner will ſcarcely perceive that the 
operations are conducted by the rules of compound intereſt; but 

Pollo a reverſion oocurs, there will * occaſion for the tables, as 
ol ows: e ee de 9787 ee , en en 6 Hog” 


x q 
& A. 9 BY: z 


| Pu < The rate TEE . 1 5 thaldead of a 950044 eftite 
in reverſion, Lien, to an the preſent worth or value of the Te- 
verſion. 245 ef! % uin Wund 
By Prob. 1. find the price or ;preſert vol of the flats; as [if 
polo was to commence preſently; and then, by Table V. find 
the preſent value of the given annuity, or rent, for the years prior 
to the commencement, ſubtract this value from the former TEE, 
and the remainder 1s the value of the reverſion. _ 
Ex. A has the poſſeſſion of an eſtate of 130 l. per annum, to con- 
tinue 20 years; B has, the reverſion of the ſame eſtate from that 
time for ever: What is the value of the eſtate, what the value of 
the 20 years poſſeſſion, and what the value of the reverſion, reckon- 
; ing compound intereſt at 5 per cont ® 


* Prob. 1. 660 906 e ab of ee eſtate; . 
* Tale, V. 1491. 5896 value of the en. 


A 


67 5.877 value. of the e reverſion. 


Prob. 7. The price or value of a reverſion, the time prior to the 
commencement, and rate of intereſt, BOTH: to find the annuity. or 
rent. : 

By Table I. ud the amount of the price of the reverſion for the 
years prior to the commencement; and then, by Prob. 2. find the 
annuity which that amount will purchaſmmeece. : 

„5 The reverſion of a freehold eſtate, to commence 20 years 
hence, is bought for 675. 57 l. compound intereſt being allowed 
at 47 1 cent. : e the unity or rent. F ins | 


1h; 4 
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: By Table I. the amount bf 675: 5771. for}, . $i 
20 Jeu, at 6 per cent. is | 
oy Prob. 2. 2166. ſx x 165 =1 Ei 0 rent fought 
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Ihe value of annuities for life is determined from obſervations 
ade; on the bills of mortality. Dr Halley, Mr Simpſon, and 


Mo ae de Moivre, are gentlemen of diſtinguiſhed merit in calcula - 
tions of this kind. OO TY A Tn + fer. OED 


and conſequently how many died each year, as in the following 
P77 Woes Rn 3 RR int ff Rp 


Age. 


4 
4 
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1 1000 24 573 [47 377 11750. 142 
142344 


© O On Þ wn 


— —— — 


, 

þ 
# Zn 
52 
F 


4 

, <4 
5 1 1 * 
3 IF 
* 


” : Fn 4 1 N 6 


4-223. Lela 3871169 | x52 [01 


. 


The above table is well adapted to Europe in general; but in 
the city of London, there is obſerved to be a greater diſparity in 
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the births and burials than in any other place, owing probably to 
the vaſt reſort of people thither, in the way of commerce, from all 
* have a table particularly ſuited to this populous city, pitches upon 
13280 perſons all born the ſame year, and records the number re- 
- mainin 
table: 
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Fart III. 


arts of the known world. Mr Simpſon, therefore, in order to 


g alive each year, till none were in life; as in the following 


— 


| 2 


Mr Simpſon's table on the bills of mortality at London. 


Age. Te. Tg PIE F0 

| fro. 11 e e. 

1280 ||24 | 434 ||48 22072] 59 

870 [25 42649 21273 

700 26 41850 

635 [27410 5 

| 600 28 402 52 % 

| $2129 | 3941153 | 1 
56430 385 54 1 


\ 


—_ 


FEY Fen, 


O aw OA So 


| x9 45843 264% 


"" #5" "fie may not be improper in this place to obſerve,' that however 
perfect tables of this fort may be in themſelves, and however well 
adapted to any particular. climate, yet the conclufions deduced 


from them muſt always be uncertain, being nothing more than 


probabilities, or conjectures drawn from the uſual period of hu- 


man life. And the modiſh practice of buying and ſelling annui- 


ties on lives, by rules founded on ſuch principles, may be juſtly 
_ conſidered as a fort of lottery or chance work, in which the par- 
ties concerned muſt often be deceived, But as eſtimates and com- 


putations 
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putations of this kind are now become rithicoable, 1 mall here 
. ſome brief account of ſuch as appear moſt material. | 5 


ö Fram the e tables, the probabillt of the continuance or | 
extintion of human Mey? 1s eſtimated as ot, . 
1. The probibility that a IN LL of a given. age ſhall live a cer- | 
tain, number of years, is meaſured by the proportion which the 
number of perſons living at the propoſed age has to the difference 
between the. tad Humber and the number 0 perſons living at the 
given age. | 
Thus, if it be . "hint 8 a perſon of 49 years has 

to live 5 years longer? from 445, the number of perſons living at 
40 years of age in Dr Halley? 8 table, ſubtract 377, the number 
of perſons living at 47 years of age, and the remainder, 68, is the 
number of perſons that died during theſe 7 years; and the pro- 
bability or chance that the perſon in the queſtion ſhall live theſe 
7 years is as 377 to 68, or nearly as 54 to 1. But by Mr Simp- 
ſon's table the chance 1 is ſomething leſs than that of 4 to 1. 

2. If the year to which a perſon of a given age hi an equal 
chance of arriving before he dies, be required, it may be found 
thus: Find half the number of perſons living at the given age in 
the tables, and in the column of age you have the year required. 
Thus, if the queſtion be put with reſpect to a perſon of 30 years 
T of age, the number of that age in Dr Halley's table is 531, the 
half W is 265, which is found in the table between 57 and 58 
. years; fo that a perſon of 30 years has an 2 qual Shane of n 

between 27 and 28 years N bs 


3. By the 1 the premium of inſurance upon les may in : 
ſome meaſure be regulated. . 

Thus, the chanee that a perſon of 2 5 years has to live another 
year, is, by Dr Halley's table, as 80 to 1; but the chance that a 
perſon of 50 years has to live a year longer is only 30 to 1. And, 
conſequently, the premium for inſuring the former ought to be to 
the premium for . the latter wy one your,” as 30 to 80, 0 or 
IOW ores ** + 


N 
W 


1 Ba By the tables may be computed the value of an annuity for >; 
te. : 
Thus, if it be 00 0 Bes the Vale of an annuity" of 11 
for the life of a perſon of 30 years of age, intereſt 5 per cent. by 
Table V. in Annuittes certain, find the value of 11, annuity for 1 
year, at 5 per cent. vix. . 952. Now, it is obvious, that this. 952 
would be the true value of the firſt year's annuity, provided the 
purchaſer was ſure of receiving payment: but the Fa may 
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die; z And derellre this wars" ul be leſſened th proportion is the 


_ riſk, by the following analogy from Dr Halley's table, v. as r 


to 523, ſo.9 52 to 9375. the true value of the firſt year's annuity, 


5 In like manner m 8 70 The value of the ſecond year's annuity be 
found: for, by Tab 
5 per cent. is 1.8594 z from which deduce the value of 1 year's 


V. the value of 11. annuity for 2 years, at 


annuity, vi. .9 52 3, and there remains for the ſeparate value of 


the ſecond year's annuity . 907 1. Then, from the table, fay, As 


$37 to 515, ſo. 90% to .8797, the true value of the ſecond year's 
annuity. And by proceeding in this manner, the ſeparate-value of 
every year's annuity, to the ntmoſt extent of life, may be found; 


the ſum of all which will bel the value of the annuity ſought. | 


But the, above method being tedious, and therefore unfit for 
practice, I ſhall here lay down another method;' much ſhorter” and 


eaſier, and ſhall deliver what ſeems neceſſary to be ſaid on life. 
annuities in the way of problems. Previous to Which it will be 


proper to obſerve, that in calculations of this kind, the age of 86 


years is eſteemed the utmoſt extent or limit ef Ute; 33 and the dif. 


1 ference 8 the given FE: and 86 is called the: Fg * 
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of 35 complement of life, 
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'To god the value of an unnuity of x1, for the life of A fingl 
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perſon of any given age. Gifu 


Monſ. de Morvre, by boferving the er de of the i.. 


of life, as exhibited in the table, compoſed an algebraic theorem 
or canon, for computing the value of an NOOR 1 ous ; lich 
canon I thall bete lay down by way of 50 75 


R U 417: 8155 H © Ades | { 
Find the n of life's: and, by Table V. in 3 


Ceriain, find the value of 11. annuity for the years denoted by 
the ſaid complement; er this value by the amount of 11. 
for a year, and divide the product by the complement of life.; then 
ſubtract the quot from 1; divide the remainder by the intereſt of 


1 l. for a year; and this laſt quot will be the value of the aunuity 
ſought 3 or, in other words, the Humber oy h Fa 50 an* 


nuity 18 worth. CCCTTVVTFVFUFCFCC ((( 


Ex. What is the value 'of an annuity o 7 31 bor an age 4 go 


| years, minen at 5 ie; cent, 
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The value of 11. annuity for a ſingle life, © 
Ake. | 3 per c. 34 per c.|4 per c. 44 per c. 5 per c. 


6 per 6. 


19.87 
19.74 
19.60 
19-4] 
19.33 
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18.16 
18.0 5 
17.94 


17.82 
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14.47 
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I4-34 
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16.31 
16.21 
16.10 


15.9 
15.89 


15. 10 
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12. 50 
12.451 
12.401 
12.35 
12. 30 


18. 30 


2 18.15 
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15.78 
ny a 
15.55 
15.43 
15.31 


14.73 


14.64 
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14-44 
| 14-34 
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17.50 
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16.28 


16.13 
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14.81 
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1423 
14.12 
14.02 


13.79 


113.18 
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{12.99 | 11. 
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32] 16.44 | | 
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14.41 
14.27 
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The above table ſhews the ale of an annuity of one pound for 
a ſingle life, at all the current rates of intereſt ; and is eſteemed 
the beſt table of this kind extant, and preferable. to any other of a 


different conſtruction. But yet thoſe who ſell annuities have ge- 
nerally one and a half or two years more value; than 


ſpecified in 
the table, from purchaſers whoſe age is 20 years or. up ards. 
Annuities of this fort are commonly bought or fold at ſo many 
years purchaſe ; and the value aſſig #7 10 the table may be ſo 
reckoned. Thus the value of an De one pountt for an age 
2-51 5 that is, 121. 108. or 
twelve and a halt years purchaſes The marginal figures on the 
left of the column of age ſerve to ſhorten the table, and ſignify, 
that the value of an} annuiry for the age denoted by them, is the 
ſame with the value of an annuity: . for the age denoted by the 


numbers before Which they ſtand. Thus the value of an annuity 


for the age of 9 and 10 years is the ſame; and the value of an an- 


nuity for the age of 6 and 14, for the ape of 3 and 24, Wc. is the 
fame, | The further uſe job the 125 will. app Ar in the een 
0 and problems following. ieee 


Que ſt. 1. A perſon of 50 years Nan Serbs v6 an er for 
life of 2001. : What ready 9 * he to ba, reckoning | m. 
tereſt 19 * per cent, 2 


VVV 
By the able the val of 11. js. 10,82. INE 8 | 
3 Rea Wali by, | 259 115 | 
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dee to be id in ede money 2164.50 45. 


Such. 2. A young | merchant marries a widbw lady, « of 40 years 
of age, with a jointure of 300 l. a-year, and wants to diſpoſe of 


the jointure for ready money: What N Ft he to th 


W wagen at 3 LF her cet. of 
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By the bie the value of 5 is 5 93 


54) 1 | Ls 300 
| SLE | 
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value to Ba received | in ready Lek 4194-00. An 8 
5 an annuity for life, together with 2. reverſion, for a term of 


1 
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years, or the reverſion by itſelf, is offered; ; in this caſe reduce the 


years purchaſe found in the table, to years cettain, by Table V.; 


and to the years certain add the years iu reverſion; and the pre- 


ſent worth oorreſponding to . ſum of tlie years in Table V. will 
erſion; from” which, if the value of 


AY the life be ſubtracted, there. will remain the. value of the reverſion. 


Queſt. I. What is the preſent worth or value of an eſtate of 80l. 
yearly rent, together with a reverſion of 20 years after the death 
of the N . e to be 40 years of age ? and what 
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is the value of the reverſioh ” itſelf, 'reckoning intereſt at 5 per 

cent.? st ade mon „ OTE Tov Wong, 
The value 55 the life hoy the, Ahewes table! 10 11 8: 33 and the near- 

oft value to this in Table V. under 5 per cent. is 11.689 5869; op 
poſite to which is 18 years, and 18 + 28 38 years; and by 
Table V. the value of 11. annuity for 38 years at 5 per cent. is 

16.868926; which multiplied , by 80 gives 1349. e for 
| the value of the life and reverſion. 


: 5 wm oy 2 1 ih 
<< i 4 16 4; 1 is neden J 


„5 10 find the value „ 
ft tt) 260% ran: 26. 86hBgak!: 
ä - 14144 Subtrait 11.689 5869 
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bo 


121919 value of x1. reverſion 5.17830 57 
ene oF Fd 7 : Multiply by e 80 


88171 e * 801 roverfion 414. 2640 560. 


II the value of 4 teverſidn i in fee-fimple, or for ever, after a life 
of a given age, be required; from the value of the fee- fimple, or 
etuity, ſubtract the 3 of the life in poſſeſſion; s and the re- 
mainder weil be the value of the reverfſiooeCn:. 


Duet, 4. A widow lady of 60 years of age 18 in 2 for 
life of an eſtate of L. oo per annum: Mb is the value of the 
waeren in feen at 5 Mie ent? $a | 


TID 


reg 571 
” Volue of 11, in, fee, 1 43 3 | 8 „ ha 
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| Value of 21 in reverſion, e pr, 1 5 „ p 
aden. by 1 bt 5 
0 , | 7 | 51 \ ih 


Value of gol. in erde, 4 20 80 5˙00 


If the revirtion 0d. on two joint lives, « or on the vongeſt of 
two lives, find the value of the joint lives, or of the longeſt of the 
two lives, by Prob. II. or Prob. III. following, and ſubtract the 
value ſo ound from. the value of the perpetuity, | or elite in fe- 
| Ab e. 9 05 ; | 
” _ 4 Na O R I. 
To find the value of an annuity for the joint continuance of two. 
lives, one life failing, the annuity to ceaſe. = 
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Take the value of any one of the lives Hom the table, multiply 
this value by the intereſt of x1. for a year, ſubtract the product 
from 2, divide the. foreſaid value by the remainder, and the quot 


will be the value of x * ee or ny en _ ors cnn 


ought.” 1 T6 3 £29 oli welt"; ? 
"Ex. Whar is the value of 1001. annuity, for the joint lives of. 


two perſons, of the * of 3⁰ 7 each, TOY * at 1 
per cent,? en 1 45 7 


31 
4 1 


1 Rs table, one «life of, £50 years, | 8 1 0 . 
5 Multiply by w_— | 

use de produtt 55872 

ER, et . pla From r ne 8 2.0000 5 


80 8118 | Wales ie £7: Dota 1.4128 


And e e 39 Be of 11. annuity, 
And 10. 39 X 100 = 039 the, value det. 4 


2. If the two perſons are of different ages, work a8 direded in 


R. $50 4% E.. e F 77 5 | 
Take the IE of rt two lives from the lab miltiply them 


| the eee 


into one another, calling the reſult the firſt broduct; then multi- 


ply the ſaid firſt product by the intereſt of 1 J. for a year, calling 


5 reſult the ſecond product; add the vallics 0K the two lives, and 
from their ſum ſubtract the ſecond product; divide the firſt pro- 
duct by the remainder, and the quot will be the value of I], an- 


nuity, or the number of years purchaſe ſought. k 16-45 


Ex. What i is che value of 70 l. annuity for the j joint lives of two. 


| perſons, whereof. one is 49, and the other 3 years of age, reckon- 
3 intereſt at 5 per cents 7 | 


% 1 9 8 0 
1 1. 


By the table, the Ni Hy of 40 years % 8 6-9 5 8 3 95 
TOM ye args of 125 1 0 iy Ta IVES . | | 20635 | 


Firſt as. 122. 445 
ane by. 85 7 5 
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' Second product deduct, =—< „„ 122025 
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Remainder, 16.057975 oY 
| And 
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dur XIII. 


Nad 160, 5797, raste 5 62 value of 11 anouity. 
8 #4 441-1 ALT 70 . 
12 50 ey TOLD 00S 833052 7 3. Oy | 


5 3 152550 value fou git. 


Te find the WE of an annully. upon the longeſt of two Wies; ; 
| chat is, to continue ſo long as either of the perſons is in life. | | 


„ 


| Fram the ſur of the values of the ſingle lives, ſubtract the. va- 
lue of the joint lives, and the remainder will be the value ſought. 


Ex. What is the value of an annuity of x1. upon the longeſt 
of two lives, the one perſon being 30, and the other 40 JRun of 
age, intereſt at 4 per cent.“ 


"TOP the NO 30 years is, 4 5 7 "2468. 
F ink OOO Wy; 4 e Wi. 1 13. 20 
1 22.88 
Value of 1 their joint lives, by Prob. Il. Caſe 2. is 9. 62 
value fought, 5 e 18. 26 | 


wb the annuity. be any other than 1 1 multiply the anſwer found 
as above by the given annuity, _ 


If the two perſons be of equal age, find the value of their 3 Joint . 
lives * ale I. ; of Prob. th. „ 


ELIT 0 A tv. Ho 
To find the value of the next preſentation tc to a king. 


R V I. E. 


"Fro the value of the ſucceſſor's life, ſubtract the joint ke 
of his and the incumbent's life, and the remainder will be the va- 
lue of 1 l. annuity; which multiplied by the yearly * will 
give the ſum to be paid for the next preſentation. 


Ex. A enjoys a living of 1001. 2 annum, and B wadd' pur- 
chaſe the ſaid living for his life after A's death: The queſtion is, 

What he ought to pay for it, "qa: . at F er cent. A 
being 60, and B 2 LF years of aa 1 8 


| By the be B's life is. 5 

: Joint value of both W mY Prob. IL. is, 6.97 

| | The value of 11 aunuity, e ee 9 Fir 8 

© , An Multiply by OS ee ee IM 
Value of. next preſentation, . 2 8 5 649.00 0 


"AY 199 The 


83 AN N er ES. II. c 


The value of a direct preſentation i is the ſame, as that of any 0 
ther annuity for life, and is found by 1 1. by the table; which be- of 
ing . 1 the heres APE, gives the value fought a 


t 2 - 7 


P & 5 . 1 


'To find the value of « a reverſion for ever, after two. ue 
lives; or to find the value of a living after ie rhe the 15158 
incumbent and his eons Sas | 


my WESC SDS 
— * 


— 
R 
—— 2 
1 2 


—- 


2 


= TY 
* . L 
x 2 22 g — ſn 
24 — 15 
„ _ 44 


i « - = N 
% wi * 1544 =_ - bd — 
=x * : Z 3 Fe 2 Me EF. =} 4 
2 2 fr ER. 9 „„ ˙ Los 
Pac a 2 . 28 go” > Toon] YON RT 4 1-48 
* * 8 * n : Dh. 7 * „ * * 
* - - ! — — — . 


8 
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P 
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— Nn 
r 


* * 


175 Prob. III. find the las ir 25 33 os the two Toes, and 
ſubtract that value from the value of the perpetuity, and the re- 
mainder will be the value lought. | 


2 PR g | R 
* — — ——— 
. 
r bars * * 


F We ot 


e aged 5o, enjoys an r or 1 35 or 1661 per: annum; ; 
B, aged 30, is entitled to his lifetime of the fame eftate after A's 
death; and it is propoſed to fell the eſtate juſt now with the bur. 
den of A and B's lives on it: What is the reverſion worth, rec- 
5 en intereſt at 4 age cent. 3 Yb; 
. the table, A's "7A of 50 i is, Pata wy 11.34 
B's Pons of £ 55 „„ ooo Paneer eee 


147 26. 02 
Value, of their 1 12 710 res, b by reif, 3.60 
I Caſe 2. 55 1775 7 28 
Value of the longeſt life; VV "I: 42 ub, | 
From the value of the perpetuity, „ 2 0 


Remains the value of 11. reverſion, | 925 7 7 58 


e 2 „ 


* 


Valve of the reverſion, dae e 1 8. '2 755.00 


r R O. M. VI. 


10 find the value of the | joint continuance of three lives, 0 one fe 
; rere the nue to cenſee;! Bt hint ned arr FT EA 


"it - U. 1 Ke £4 g 
Find the idle values of the three lives * 95 calle; ; "mult! 
bs thele ſingle values continually, calling the reſult the product 
of the three lives; multiply that product by the tereſt of 1 l. and 
that product again by 2, calling the reſult the double product; 
then, from the ſum of the ſeveral products of:the lives, taken two 
and two, ſubtract the double product; divide the Product of the 
three lives by the remainder, any the 2 will de the value of the 
"Throe Joint lives. ä 2 K 00 37 


5 5 


chim. A N N U ITI E . 58 


Ex. A is 18 years of age, B 34, and C 56: What is the value 
of their joint lives, reckoning intereſt at 4 per cent. ? 


By the table, the e of A's life 1 18 1 7 B thee 12 r and ak 


C's 10. or. 1 8. 11 
16. 1 75 14.12 X 10.01 = = 2275; 6 prodatt ofthe 2 lives. ; "Fart 8 
drt 7 ” ; | 
we 182.098 double produft.. | 
10 e Product of A and B, 16.1 * 14. 12 2 227. 33 j | 
Mt ade CRP A and 5 Nie riss 
B and C, 14.12 x 10.01 = 14.34 4 1b 
Zaum of all, two and do, 436 529. 83 

5 Donble Produk ſubtract, — 5 82.048 - 

. 5 "Remainder," a 3 782 | 

' And 347: 7. 7890557 5.60006. 54 value fought 1 

e oo 0 0s. „„ 
To find the ware of. an annuity upon the longeſt of three lives. ' 


ö „ N e. . i 
From the ſum of the values of the three ſingle livda tele em N 
the table, ſubtract the ſum of all the joint lives taken two and 
two, as found by Prob. II. and to the remainder add the value of 


the three joint lives, as found by Prob. VI. and "that _ will be 
the value of the longeſt life ſought. | . 


Ex. A is 18 years of age, B 34, and 2 TE What is - tha vine 
of the longeſt of theſe three lives, intereſt at 4 per cent. 
boy the > table, the ſingle value of A's life iy, 16.7 
| ſingle value of B's life is, 14.12 : 
i POPE value of C's life is, 10.01 | 


Sum of the fiogle values, 40.2 3 : 


re 
n A 


By Prob n. the joint Lulu of A aud B I” 10:76 


2 
E 
n * 
1 n 
4 ; g 
ö * 
. 7 
: - 
Wie 
1 
4 0 og 
t Y 15 
711 
y 17 } 
* 
1 
ia 3 
d + 1 4 
e 
_ 7 * 
' 12 
1 * 
: f 
- 
17 
17. 
- *y 
5 1 
FO * 
91 8 4 
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7 1 
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14 
1 
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0 
k 
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» 
* 
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* 
1 
1 
149 
{ 
41 
14 
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1 
1 
A 
1 
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a9 
* 
5 
y 
K 
wi 
4 
12 
„ 
1 
in 
4 i 
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ly 
- 
. 
n 
477 
1 
0 


op Joint value of A and C 1s, % Sad. - 
| 5 e 1 value of B and C is, 7.65 


2 
9 N 
A 


Sum of the youu: lives 4 | 26.60 Ko 
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Remainder, 


"BE Prob. vI. the value of the 3 joint td? is, 6.54 
Value of the : longeſt of the three = vey) „ 29 


r rr 


2 x 
* 1 5 
: : \ 1 * 
. - 
3 * f 
* 4 f 
| ; oy 4a PS 
* 9 * 


Other ions mi ht beg led, but theſe adduced are the more 
rn and ſufficient for me 
wh that the reaſon of the rules, Which, it muſt be owned, are in- 

tricate, had been aſſigned ; but this could not be done without en- 
tering deeper into the ſubject than was practicable in this place. 
They who want further ſatisfaction on this head may have re- 
courſe to Monſ. de Moivre's Doctrine of Chances, =o other au- 
thors on this ſubject. N | . 


© I. fall now cotolude Fife fawn b 3 the er 
4 with a table, ſhewing how many years o of an annuity, or annual 
income, will reimburſe the purchaſer or annuitant of the price or 
ſum paid for the annuity, with the compound intereſt ariſing from 
the price as a capital or principal ſum; that is, the table ſhews 
how many years and days — will de the * 

or r ſave him from being a loſer.” 4 


The poſſeſſion that will reimburſe the'; annuitant. 5 


| ER per c.|3xperc.|4 per c. qæ perc. 5 per c. 6 . c. 
88 ———— — — — 5 
I Ir. 4. da. I. da. Z. da.. da. 4 4a] ö 
78 | 5 182 5 210] 5 25 F 289] 5 3276 
56 376 79 6 122 6 10 8 216066 
66 261] 6 311] 6 3647 55/7 119] 7 
64] 7 124] 7 184] 7 247] 7 314]8 20 8 
717 356-8 621 8 137] 8 217] 8 303[9 1 
72 8 227 8 3— 9 349 129 9 231[C1o0 
Fee e 
1 34] 9 350010 97/0 217/10 348011 125/12 
| 9 [1 11 III 138|i1 290012 92113 
9411 12801 274/12 6912 245013 75/14 
+ 10 [12 24012 191013 913 212414 75/15 26 
10 £2005 13 | T1513 324 14 Hed, ot | 
| II 13 200 14 4014 | | 
J 215114 115014 3540 
| 12 [15 36015 305/16 
124/15 32916 26577 
13 j16 264/17 23518 
1132 17 206 18 216019 
£23 14 18 156 19 2595 34 340022 8 247 31 


1 142 19 115020 215122 43/24 5/26 168035 
15 20 82021 234023 1 25 20 151039 18 


| 15521 59022 267/24 24 5127 6 20945 233 
22 - 49123" 316 26 ; 4 8 
15 e "2.7. 41% W 2 


$ AE 7 8. LS Pr III 


purpoſes. The reader probably may 


Chap. XII.. AN NUITIE S. For 
5 5 De uſe of the able, ; 


The left-hand column contains the number of years purchaſe 
paid for the annuity, or the number of pounds paid in ready mo- 
ney for each pound of the annuity ; and the other columns ſhow | 
how long the annuitant muſt be in poſſeſſion before he come to be 
rein dd of the price paid, and the intereſt thence ariſing, rec- | 
koned at all the ulla rates; the uſe whereof will appear in the ſo- 
lution of the following, or like queſtions. | 
Nel 1. A perſon buys an annuity for 10 years purchaſe : How 
long muſt he enjoy it, in order to be reimburſed of the price, rec- 
eee dd 8 

Under 34 per cent. and oppoſite to 10 on the left, you have the 
ier nnn g 88 
Que ſt. 2. How many years poſſeſſion will reimburſe an annui- 
tant, who pays 16+ years purchaſe, intereſt at 5 per cent. Anf. 


ME NS URAT ELON. 


War magnitude is meaſured by ſome magnitude of the ſame 
kind. A line by a lineal foot, yard, Oc. A ſuperficies, or 
ſurface; by a ſquare foot, yard, Oc. A ſolid by a cubic foot, 
The lineal or running meaſure is known to all, and needs nei- 
ther direction nor example. There remains then the ſuperficial 
and lohd mealure to be ehen TORT. 
| Superficial meaſure may be conceived, by imagining a floor pa- 
ved with tiles, each a foot ſquare ; for then the number of tiles 
will be equal to the number of ſquare feet in that floor. Now, if 
the floor be juſt one foot broad, the number of tiles, or ſquare 
feet, will be equal to the number of lineal feet in the length of the 
floor. If the floor be two or three feet broad, the number of tiles 
will be twice or thrice as many. And univerſally, the number of 
feet in length multiplied by the number of feet in breadth will give 
the number of tiles or ſquare feet in the floor. 
Solid meaſure may be conceived by imagining a wall built with . 
ſtones, each a cubic foot; for then the number of ſtones will be e- 
qual to the number of cubic feet in the wall. Firſt then, if the 
wall be one foot thiek, and one foot high, the number of ſtones, 
or cubic feet, will be equal to the number of lineal feet in the 
length of the wall. Secondly, if the wall be of the ſame length 
and height, as before, 2:2. one foot, but two or three feet thick, 
then the number of ſtones, or cubic feet, will be twice or thrice as 
many as in the firſt ſuppoſition, Thirdly, if the length and thick- 
neſs be the ſame as in the laſt ſuppoſition, but the height FAO or 
e | 88 Nn Mm 5 "TRICE 


- MENSURATION. kor: Ill. 


three "9% then the number of Genes, or cubic 7 "WE zu the wall, 
will accordingly be twice or thrice as many as in the laſt ſuppoſi. 
tion. And univerſally, the number of feet in length multiplied p 
by the number of feet in thickneſs, and that product by the num- 5 
5 ber of feet in height, will give the number of ones, or Foo feet, 17 
in the wall. 
In treating of menſuration, I ſhall enumerate. the various ſorts 
; of ſurfaces and ſolids, give ſhort deſcriptions of them, with ſuch 
draugghts or figures as will in ſome meaſure ſhow the reaſon of the 
rules. In the examples, I ſhall uſe abſolute or abſtract numbers, 
that may repreſent any ſort of meaſure'; as, inches, feet, 7 
Oc. After this general ſketch of menſuration, I ſhall apply the 
_ doctrine to ſurveying, to the meaſuring of artificers work, to The 
55 eee of <a and timber, and to gauging- | 


1 1 Meaſure. 7 Fn, 
* Pris, Beute how to find the ſuperficial content, or area. 8 : 


I. A ſquare, or four-ſided figure, whoſe angles are right, and 

des os as, A BELL. Flair 
Rule. Multiply the ide into del, the e Product 15 the area, or 

content. 


Ee. Multiply the fide A B= 8 
by itſelf 8 


— 


* 


Area or content 64 


II. A angle, oblong, or . 3 . a 

e four · ſided figure, whoſe angles are right, and whole oppoſite ſides 
. only are equal; a+ ABCD.:- K ... | 
. Multiply 5 was by the breadth, and the e rodutt 1s 1 
. the Sr 5 Or, 


9 5 uh the kengrh AP B= = 24. 
—DY. the e B D 


Cds Ares Fro 
1 A 5 . figure, whats ſes + are equal, but 
5 the angles not right; as ABCD. Pl. 14. ö 
$ — Rule. Multiply one ficle- into the N height, the pro | \ 
| = duct is the are. 5 
5 7 2 5 29 the ſide AB . 9-5 „ 9 FP 


mo Ang BOM 1 8 r 


* a | 


> 


Wo 
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IV. A e or parallelogram not reftangular ; 3 vis. a 
four-ſided figure, whoſe angles are not right, and whole oppoſite 
ſides only are equal; as ABCD. Pl. . 


i Rule. Multiply The length by the TY dicular hei ht or 
breadth; the product is the area. 5 rpen 5 


Es. Multiply the leng W B= 2 e 
BE 5 the — 4 E or G = 4.3 


01 Eſa 557 9 5 ers * 
123 5 BY | "Aus 544 | | 
v. A e e o or triangle wherein one of the A 


angles is right; as ABC. Pl. 1. 


Rule. Multiply the perpendicular i into the baſe, half the product | 
is the area.” - 


Or, Multiply half the perpendicular) into the baſe, or half the ; 
baſe i into the perpendicular, the product 1 is the area. 


Ex. Multiply the perpendicular AB = 6. 4 


ö 1 86.5 0 
Be f 1 320 
OR: 
ee, thn ©1-, Eg ” | . 25 2 area. 5 Ky 1 
wh wat. half 4 AB=: = 3 2, 1 5 855 Mule. half 1 45 4 
1366 ; 1 3 th 5 5 „„ 5 1 
a 1 0 „ 


. Ina 8 WE OH if. you add. the PI of the 
baſe and perpendicular, the ſquare root of that ſum will be the 5 
Mpotenuſe, or longeſt ſide. Euclid I. 47. 


VI. An obli que-angled triangle, or rriangle wherein none of 
the angles is right; as, ABC. Pl. 1. . 
Rule. Drop a perpendicular from any one of the W upon | 
the baſe, produced, if need be, as in fig. 2.; then proceed as in 
right · angled trigngles, vis. multiply the W into the 
Mes ad we ES is the are. e 
15 5 N n 2 SIR | 2 re aan Ox, z 


Wes ' . 4. F &- 


, 1 \ 


564 SUPERFICIAL MEASURE. 


bee in. 


Or, Multiply half the perpendicular into the baſe, or half the 


| baſe into the perpendicular, the product is the area. 


Ex. Multiply the baſe AB= 14.8 
by the 88 C =. = 54 


——— - 


592 
740 


1 279 92 


7 f 5 39. 96 area. 
Or, Multiply the baſs AB = 14.3 © 
by half the Pe c D= =:.457 | 


2036 © 
_ 296 


- * 


39. ” ares. 


or, Dy half the baſe AB= 7.4 
SY by t PET OY C D 54. 


296 | 
370 OR 


. . 39:96 area. 


vn. The three | ſides of any 1 being given, to find the g- 
rea, without having recourſe to the perpendicular. . 

Rule. Add the three given ſides, and from their half. ſum ſub- 
tract the three ſides ſeverally; multiply the half-ſum and the three 
remainders into one another eee ; the ſquare root of the 


laſt 3 is the area. 
%%% mp 
Sens ao Ws, Car oe {i AT : » 
24 bela. 5 : kc 


And 24: x 143 * 7 x 15 = 70 . 5 | And 70g6(84 x root = 
1 72 


"GE Is 
9656 


= Ar a 


VIII. 4 
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VIII. A trapezium,” VIV. any four-ſided gere that is neither a 
ſquare; rectangle, rhombus, nor rhomboides; as, ABC D, Pl. 1. 
Rule. Multiply the diagonal into the half. ſum of the two ho 
pendiculars, or the contrary; the product is the area. | 


Ex. Multiply the diagonal BD 228.4 
mn” by half of Ke K half of Ca6= 6.5 


6 


CR hos. F 95 1420 
VVV N 


Ares 184. 6 


IX. A parallelopleuron, 9 or d trapezium that has two 1601 its fides 


parallel, being a ſegment of a triangle cut by a line drawn paral- 
lel to the baſe; as, AB CD. Pl. 1. 


| Rule, Multiply the half-fum of the two parallel fides by the wy” | 
pendicular height. e 8 


Ex. Multiply half A B 12 + half C D 22= 17 


- * the Ee B E 1 13 
' Ares 221 


— 


"Noth. The . may allo "R a 33 of, a a TE 
angled triangle; and in this caſe BD is the perpendicular, which 5 
multiplied i into half the ſum of AB and CD, will give the area. 


X. A polygram, or irregular polygon. i. a Ggure bounded 105 5 


by five or more unequal ſides; as, ABC DE F. Pl. 4. 
Keule. Divide all ſuch many-ſided, multangular, and idler h 
figures, into trapeziums and triangles, then meaſure them by : 
Prob. 6. and 8. 5 . 
Ex. Divide the polygram ABC DE F into the trapeziüm 8 
ABC F, and che two triangles CDF and F DE; drop the per- 
pendiculars Aa, Ca, Dr, and Dm; then meaſure the trapezium 
and triangles, as taught- in Prob. 8. and 6.5 and the ſum of their 
# areas will be the area of the given polygram. As 


4 


x; A regular polygon, or ordinate figure whoſe kae; and 4 25 4 


are all equal; as, AB CDE. Pl. 1. 


Such polygons take their names from the WE of their dae. 5 


or rather angles. Thus, if the polygon has 3 ſides, or angles, it 
is called a trigon, or equilateral triangle ; if the polygon have 4 


tides, it is called a tetragon, or ſquare ; if 5, a pentagon ; if „ 


bexagon ; if , a heptagon ; if 8, an oftagon ; if 9, an enneagon ; if 
10, a cages 3 if IT, an * ; if ha a dedecagon, ſec: 5 
. Nn 0 SS Rule 


a Fo. Ys 8 K . 
N * f a „ : 
* ; 5 4 r 

* 5 i 1 ö d 8 ; «be * 2 : 


ab 


1 
4 
3 
74 
4 
* , 
[3 

Fa 
© 1 
8 
TH 

U 

£ \ 

7 

. 
. 
4 
19 
1 ei 


_ * - 
- OY ena 
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Rule, Biſect any two adjacent angles, ad from the pocht where 
the biſecting lines meet, drop a perpendicular upon the bale, 
multiply half the ſum of the ſides into the ren 238 dhe 
. produtt is the area of the polygon, 


Ex. The ſide of a pentagon is = 5a 3,16 = 
N * F the O_o of bes 2. — 905 3 


Half 5 of the ades 47.50 
ma 273 the e mn II. 3 ee 


Ares of the pentagon 658 33 


Hidkos i every a may be e into as many equal tri- 


angles as it has ſides, the ſum of whoſe areas will be equal to the 
area of a right-angled triangle, one of whole legs is the perimeter 


or ſum of the ſides, and the other the radius or ſemidiameter of tho 


inſoribed circle. 


If the ſide of the ſeveral regular Polygons be I, ad their re. 


ſpective areas be computed by trigonometry, theſe areas may be 
_ inſerted in a table, and will be ſo many multipliers for the ready 
flüinding the area of any. other * e | The table a: areas or 
8 multipliers follows : 5 


8 — bid * 
Namen. | | Mh * Namen. | d. 1 
4 on 433013 8 4.82842) | 
I UTetragon 1.000000 Os.” 0.181927 = 
3 Pentagon 1.720475 || Decagon wa 2.694209 | 
Hexagon | 2.598076 || Endecagon | 8.514250 
1 3 3 0339 39 12 5 2 25 . 


The areas of like polygons « are to one abc her as the Mares of 


. their homologous or like ſides, Euclid VI. 203 but the fide of the 
polygons in the table is 1, whoſe ſquare is 13 and therefore the | 
.- ſquare of the ſide of any given polygon multiplied into whe tabular 1 
area of the like polygon will produce the area thereof. Y 


Ex. Required the area of a hexagon whoſe ſide is 10. 

The ſquare of 10, or 10 X.10=100; and 100 X 8 = 
5 250. 8076 the area ſought; and in like manner may che area of any 
ether TI 3 be found. 5 ig Tr x 
BD e XII. A 


8 3 
As. * 
8 , 5 C 1 
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XII. A circle; the nbd chpgeious of all figures, js bounded b. 


: ou curve line, called: the circumference, or periphery, to which all 
lines drawn from the middle Point or centre are equal; as = DBE. 


PL f. fig. 1. 
| The f hne A B paſſing through the centre 8 and 3 on 


both ſides by the circumference, is called the diameter ; and half 
that line, vz. A C, drawn from the centre to the circumference, 
is called the ſemidiameter- or radius, The diameter divides the 
circle into two equal parts called-/emzeircles ; as A D B and ABE. 


Rule. Multiply the radius into half the periphery, or the peri- 


phery into half the radius; the product is the area. 


'The reaſon is obvious : for” © ee differs not from, or is the 


fame with, a regular polygon of an infinite number of ſides. 
=o Required the area of a circle whole diameter i is 20, and pe- 
; riphery e 7 fff : 


Half the diameter or radius is 103 en half 25 periphery i is 


: 31.41 59; and 31.4159 & 10 = 314.159, the area ſought. 


Or, half the radius is 5, and 62.8318 x 5 = 314-159, as before. 


If the area of a ſemicircle, as A B D, be required, multiply the 
1 i A C into half the ſemicircular arch A D B; or, multiply 
_ the ſquare of the diameter A B into. 3027; either of theſe products 


5 is the area; 3 or, bing the area of the whole circle, and then take f 


3 its half. 
e ches area vob. a 5 as 0 c E, be ne be multiply 
"= the radius A C into half the quadrantal arch A E; or, multiply 


the ſquare of the diameter A B into . 19635 either of tlieie" Pro- 


ducts is the area: or, find the area of "the ROWS circle, and Wen 
kale one-fourth Hit:: Spc 


A great many other queſtions , to the i 1 4 
5 and area of circles, may occur; moſt of e yy be ſolved 8 8 


5 dne or other of the proportions following: 


1. As 7 to 22, nearly; or, as 113 to 355, more nearly; or, as 
I to 3.14159, ſtill more e ; 0 the Wameter of a En to the 


eircumference. 15 


2. As 22 to 7; or, as 355 to 1133 « or as 3. 14159 t to Tg ; or, as 


4 to . 31831; ſo the circumference to the diameter. 


3. As 1 to 3. 8 59, fo the {quare of the radius to the area of 
"the circle. . 


4. As 1 to 079577 5, 10 the ſquare of the periphery'to the area 


„ the ele. 


tie, 4 © 


54 is the area of a circle whoſe diameter' is unity, 


and cireles'are to one Anotkzar as the quares of their diameters, . 


Euelid XII. 2. 
6. As 1 to ,7071, fo the Elec of a circle to the fide of the 


43 inferibed ſhuare Mm no p. Or, Multiply the Were! of the ſemi- 
% 4 1 7 diameter ; 


* 


4 


wx 
NS * «a 
e 4. 


£ 3 4 +. 
RE AL. +: 


to 113 or, as 452 to 3 53 or, as I to 185398, or, for 3 
| 78 54; ſo the {quare of the diameter, vi. the area of 
" the circutyſeribed ſquare A B C D, fig. 2. to the area of the circle, 
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diameter 1 2, and the ſquare root of the product; is the fide of 
the inſcribed ſquare. 
As 1 to. 2251, ſo the periphery of. a circle to the ade of the 
inſcribed ſquare. 
8. As 1 to 1.27 32, ſo the area of Aa circle to the ſquare 9 . 
diameter. | | 
As I to 12.5663) or, 2s 69930 % to 13 ſo the area of a 


7 # circle to the ſquare of the periphery. 


\ ang - 6, 
— _ = j 2 Lo 9 r Nr Sus 455 8 8 l 
FO NCT IO IS , bh: 5 1 3 Lf TT ba qo ©. II OY 
r S —˙·¾̃ 2 
1 FEY - 


R b 79 ee S N 222 "Dp. © © - 
42 „ 7 - 7 ii >. p - — 2 — 

* 1 _ hag gX<2» i EL . 9 © N — gow CITE 

eo 2 . 7 _ * 93922 

> of : Do Co SE, . x Pm 4 4 — +. So 

ASK. | - ESR 8 7 22 6 

E-<« — E = ="©< A — n iy 

— 12 . 


. 


"2% 
. 
- * i 
\ 10 = 
% 9 
7 * 
5 1 
ern. 
8 Di. a 
. 
* 
0 
* Bad I 
=_ 
: 


10. As 1 to. 6366, ſo the area of a circle to the. area of che in- 
ſeribed ſquare. 6 
11. As 1 to 1.4142, lo the fide of a given ſquare to the diameter 
of the circumſcribing circle. | 
12. As 1 to 4-443, ſo the fide of L \ ſquare to the periphery of the 2 

__ circymſcribing circle, _ 
13. As 1 to. 8862, ſo mn, as dintheter of. a cirele, to A B, 
the fide of a ſquare, equal to the circle in area; fig. 3. 

14. As 1 to .2821, ſo the periphery of a circle to the fide of a” 


; ane equal in area. 


15. As I to 1. 128, ſo is fide of a ſquare 1 to the diameter of a 
circle equal to the ſquare i in area. 

16. As 1 to 3.545, ſo che fide of a Fquare to the. periphery of a 
circle equal i in area. ; 


: XIII. A ſector of a cirele; as ACBE, or ACBD. Pl. 2 
fig „ 

. Multiply the rave A 0 into balf the arc A E B, the 

product is the area of the ſector A C B E; which ſubtracted from 


atk the area of the whole circle, leaves the area of the ſector A C BD. 


Ex. Suppoſe the radius A C to be 10, and half the are A E B 
to be 10.4196; then 10 & 10.4198 = 104.7198, the area of the 
ſector A CBE ; which ſubtracted from the area of the whole circlep 
found by Prob. 12. 57. . 59, leaves 209.4393, the area of the 
| ſector A CB D. 
If the area of the ſeg gment A B E, or A B D, be We from 
the area of the ſector A CB E, foald! above, ſubtract the area of 
the triangle A C B, and there will remain the area of the ſegment 
ABE; which ſubtracted from the area of * whole cirle will. 8 
leave the area of the ſegment A B D. ; 
Ik) be length of the arch line of any ſector or ſegment, as A c B, 
fig. 2. may be found thus 
Divide the chord-line A B into four equal parts, and ſer « one of 
theſe parts from A to D, and from B to C; Join D C; ; which Ig. 
D C will be equal to half the arch line A & B F 
Or, if the arch line be given in degrees, lay, As , the > 
pbery in degrees, to the periphery in meaſure, found by Prob. 12, 
0 the degrees of the arch line to the arch-line in „ 
Im B, the chord of e an arc A C B, big. 3˙ be given, and alſo 5 
5 : he: 


SE" 3%: 2 2 
1 p . 


. Sc 
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the verſed fine D C, the dimetex of bs whole circle ay! be found 


thus: wy ; Wo Pe 
| ADC: > WY Bc wk 4 
Aud D E + D 82 CE, the diameter. * ! 


"I DE ; DA: 1 DC. 


And the ſquar root of DC X D E=DA, or D B; Euclid III. 5 


31. and VI. 8. Cor. 


XIV. A Jane, or ſpace io by arcs * two circles of a dif- | 


| ferent radius, like the falcated moon; as, ADBE. Pl. 2. 


Eule. Find C and K, the centres of the two cireſes A EB 1. and Y 


ADB M. and complete the circles. 
Then, by Prob. 12. or 13. find the area of the . or 
ſegment A C B E, and alſo the area of the ſegment A C BD; ſub- 


tract the one from the other, and the remainder 1 is the area of the 


| lage, 


XV. A ring, or ſpace i ITE the circumferences of i 


two, concentric circles; as, a b c d, Pl. 2. fig. 1. 


Rule. Find the area of both circles, by Prob. 12. ; ſubtradt the « 


leſſer from the greater; the remainder is the area of the ring. 
If ſuch a portien of the ring as d be required, find the area of 
both ſeQors, and ſubtract the leſſer from the greater. 


If a portion of the ring, as b, be demanded, find the area of 


both ſegments, and ſubtract the lefſer from the greater. 


If the area of a mixed or compound figure be required, v2. 5 
| figure bounded partly by right lines, and partly by circular arcs, as 
ABCD, fig. 2. reſolve ſuch a figure into triangles, trapezia, and 
into ſectors or ſegments; then find the area of theſe ſeverally; and 


thai ſum will be 225 area of the Re. an figure ſought. 


XVI. os ellipſe or wat VIS, any thorough plane Son of a 


5 cone, not parallel to the baſe ; 3 as AB C&D," H. fig. x: 


Rule. Multiply. the longer axis or e ee diameter AB into 
the ſhorter axis or conjugate diameter C D; then multiply thay” 


product by. 78 54; and this laſt product is the area. 


Ex. Suppoſe the tranſverſe diameter A B to de 26, and the com> . 


jugate D C 20, required the Wren» = 


26 K 20 ao, and Zo 7854 = 408. 4080, the area er the 5 


22 SO 8 : | 5 p 


> The cbnic writers Semen ious the 1 proportions, « vis. 


"tranſverſe, and another on the conjugate ee 3 as AC BD 
and e m dn; fig. 2. 


2. As the x longer axis to 1 the harter, f that i is, as 0 D £5 =A 5 


he area of any ellipſe is a mean ere between the 
Mia of the circumſcribing and inſcribed circle, viz. a circle on the 
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to e d, fo any chord-line of the circle b b en to c d) to v r. 
And as m 1 2 ed) to A B, ſo o o (parallel to A B) to rt. 
? As CD to c d, or as b b to r r, ſo the area of the circular 
W ſegment b A b to the area of the elliptical ſegment r Ar. 
4l. As mu to A B, or as 00 tor t, ſo the area of the circular 
8 fe ment o d o to the area of the elliptical ſegment rd t. 
I If the elliptical area included between two parallels be required, 
by the third or fourth of the above proportions, find the area of 
both ſegments, and ſubtract the lefler . the Sete. . 


9 


XVII. A parabola, vit, any ſection of a cone arallel to a «plane, 
8 applied to 1 0 outſide of the cone; as A CB. N. 2. 
__ » Rule, Multiply the baſe, or greateſt Skate AB, into the 
perpendicular height D C, and two thirds of the product is the a- 
; rea, the parabola "vil LIE to Fay thirds of, the peo any. 
5 : rectangle A E G. * 


Ex. S0 A B to be 18. 5 and D 0 105 required of the area | of 


99 75 Nr 25 
„ a ; 
0 lk t a abi area Seduce eden two 4 ills A B 1754 
. m n, be required, find the area both of the parabola A C B and 
* m 72 n, and ſubtract the leſſer from the greater.. 
3 If a line be drawn from C to A, and another from [> to B, the 


* — 


ee A CB will be s fourths of the eng ad 5 


XVIII. A . as A D B E. Pl. 8 
| Rule. Find, by Prob. 12. the area of the rte c. . on 
the axis D E, multiply that area by ED and the produtt 18 the: area 
of the opcloid. > © 


,- 


b — AS 

n 

_— „ „ „ „ 

8 2 im a 

7g l : Ns = 
_— 5 walls N ” * 8 & ed 
” Mo. cond ea nn” 
n 8 * 

** — A = 


Note. The cycloid is formed hat applying any 3 as C, to 
the line A B, ſo as the point n may coincide with the point A; ; 
and then, rolling the circle, as a wheel, along the line A B, till 
the point n complete A revolution, and e with B. The path 
deſoribed by the point n is the cycloidical curve; A B the baſe, 


D E the u the point E the vertex, and C the generating circle. 
| 3 | XIX. Tho 


„ ee 
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XIX. The furface of a cylinder, or ſolid, like a rolling flone, _ 
formed by the revolution of a rectangle round one of its ſides 4 as 
ABCD. R 

The ſurface of a eylio der excluding che baſes, lia „ 
out,” becomes a rectangle, one of whoſe ſides is the periphery of 
the circular baſe, and the other the fame with the bac or Me” 
of the cylinder. 

Keule. Multiply ths periphery of the baſe into the height, and 
| 1 455 product oe: 7 twice the area of the on, ; the ſum 1 is the area 
ous t · l AF 7 F . 


4 
4 4 


XX. The W of a cone, or bold like a fagartoat, PEO 


* 


by the revolution of a right-angled triangle round one of its legs; $ 


as AB C. Pl. 2. 
The ſurface of a cone, excluding the circular baſe, when foread 
out, becomes a ſector of a circle, whoſe terminating arc is the pe- 
ri hery of the baſe, and whoſe radius is A B or A C, the length 


of the outſide of the cone, or hypotenuſe of the generating triangle. 


7 he point A is called the vertex, and A o the axzs, of the cone. 


Rule. Multiply the periphery of the baſe into A B, the length : 
of the ſide; and to half the product add the area of the baſe ; 1 the | 


fum is the area ſought. See Prob. 12. and 13. b 

If the ſurface of the fruſtum of a cone, cut by a plane parallel 
to the baſe, as mn B C, be required, find the curve ſurface of the 
whole cone A B C, and alſo of the cone A men, cut off; from the 
former ſubtract the latter; to the remainder add the area of the 
two baſes; and the ſum is the area of the fruſtun. 

The axis A o, or height of the whole cone, is found by Gylap, 
As the ſemidifference of the diameters of the greater and lefler 


baſe to the perpendicular height of the fruſtum; ſo the ſemidia- 
meter of the greater baſe to A o, from which ſubtract the height | 


of the fruſtum, and the remainder will be the height of the cone 
cut off; whence A m or A n may be found by the note in Prob. 5. 
Or, Am may be directly found by ſaying, As the cemidifierence. 


Sr: the two diameters to B m, ſo the femidiameter of the greater 
© baſe to AB; from which ſubtract B m, and the remainder will be 


A m. . 


The nk 8 the e e of the e of a cone may 5 1 be 


found more readily thus: Add the peripheries of the two baſes, 5 


and multiply half their ſum by the W ad 5 m, duc to FO 8 
1 5 SFO add the area of the two baſes. NS. 


XXI. The furkacl of. ſphere or globe, « vis. a wund nd Candle. 3's 
ed by revolving a ſemicircle round its diameter; as 8 82 B C D. 


e 
Rule. Multiply the periphery of the 9 into the axis or dia- 
neter * B, the produdt 1 is the area. 5 ; 


| 7 0 15 . Oc, ; 
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Or, Find the area of a ole whoſe diameter is the ſame with 
that of the globe, and multiply the area fo found by 4. 
Example. Suppoſe the diameter A B to be 20, then by. Prob. 12. 
the periphery will be 62.8318; and 62.8318 * 20a $6. 636 be 
area of the ſurface of the globe. . 
Or, the area of a cirole whoſe n is 20, by Prob. 2%” is 
314: 159; and 314.159 X4=1256.636, as before. 
If the area of the furigoe of a leginenty as m C wed be required, 


* fay,.. als 


». 


"AF the axis or "Thins of the Pete c D, 
To the area of the whole globe; 
So the height of the ſegment Cr, 


To the area of the ſegment, excluſive | of the baſe. 


* 


> 


11 the dapicter of the Hoke be wanted, divide the ſq uare of 
m r, the ſemidiameter of the fruſtum's baſe by Cr itscheight, and 
the quot will give r D the height of the other fruſtum, and the ſum 

of Cr and r D is the diameter fought. See Prob. 13. 

The area of the ſegment m C n may alſo be found thus: Square 
m r and r C, add theſe ſquares, and the ſquare root of their ſum 
is Cm; then find the area of a circle whoſe radius is C m, and 
this will be equal to the ales of the given ſegment, excluſive of the 
circular baſGQG. 

If the area of that part of the ſurface of a ſphere. that lies-be- 
tween two parallel planes, as men, and a o, be demanded, it may 
be found. thus: Find, as above directed, the area of the two ſeg- 
ments m Cn and a 2 o, ſubtract the leſſer area en the er, 1 

pal the remarnder: 1 is the area ſought. Pl J 


3 XXIII. A 6 3 or iniangle 3 on the Aer 

70 a globe by three great circles, vs. circles whoſe centre is the 
ſame with that of the globe; as, A B C. Pl. 2. 

Rule. From the ſum of the three angles ſubtract 180 degrees 

155 multiply the area of the whole ſurface of the globe by the remain - 

- e divide che Fe oy. 729, tg: 9 is . area of the tri · 


19 55 


eum 


8 * 7 


| Suppoſe the ſum of the angles A > B + C= =-22 34 


0 again on . of the given ds or globe to To 


Saber 180 


Ren. 45 10 ny 


; WW 47, 


> Bog the area of the whole ſurface, as ſound 1 will be 


5 36. 


Multiply 
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” Multiply 1256. 636 
by the rem. 45.18 


* 


12 6636 
7 
Sosb544 


ö ei Rb. SEE e „„ 5 
. oe 418.87866 V 
„ 418. 78% 5 


: 4 ; 
1 » 2 
NO ten - 


E i. 
$. 
1 
| 
L 
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525 55 $12.04093(79- 877. area of the Wee 


The 8 of priſms, pyramids, and other regular bodies, con- 
fiſt of triangles, parallelograms, or polygons; and fo the way of 
| meaſuring them | is ans ao in the . eee 


II. Menfuration of Solidr. 
phone hewing 3500 to find the Solid Content or sul · 


XXIII. A cube, or folid contained under fix equal ſquares ; as, 
A A B C D. Pl. 3. 
Rule. Multiply the fide of the cube into itſelf, und that product 


ain by the ſide; 3 Une laſt N 1s the loud. content or n 
of LIBS 2 ö 


87 E. Multiply the ide A.D = 4 
ib HR 85 1 ne by itſelf : TY 


An, Multiply this is prod 15 
vr oF 


 Solidity of the cube 64 


XXIv. A OY or ſolid, whoſe baſes are al eule parallel 
| enge Aquares, parallelograms, or Polygons, and the ſides all 
. 1 55 3 | 
A A prifm whoſe baſes are ſquares or parallelograms, is uſually 
. ealled a parallelopiped, 5 
When the baſes are triangles, the ſolid is called a triangular 5 
priſi, and if the baſes ire polygons, it is called polygonal priſm. = 
KNule. Find the area of the baſe as taught in ſuperficial mea- 
| on and multiply that by the length of the priſm or parallelopi- 
e 


A the folid content of the trizigular priſm . 
3 5 | 


5 5 | RE Multiply 
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7 MENSURATION « of: SOLIDS Pl 


Multiply BE 2 218 
dy half the Per, m n= 6 155 


AAlͤrea of the baſe 758 1 ge 
| Multiply by the length A B= = 199 ©. gi 


 Solidity of the priſm 4320 | 


| ' XXV. A eylinder. See a deſcription of this end. Prob. 19. 


Pl. 3. fig. 1. 
Keule. The ſolidity of a cylinder 3 is found the fame way as s that 
of a priſm or parallelopiped, viz, Find the area of a circular baſe 


by Prob. 12. multiply tk by the 1 or WW. the e is, 
the ſolid content. 2 3 


5 baſe is 9, and length 15. 
| 9 *ꝙ x 7854 X15 2954-261 the Glidity. 


> 


| if it be required to find how much liquor i 18 8 in 2 a ey⸗ p 

. veſſel that is in part empty, lying with its axis parallel to 
the horizon; ſuch as a veſſel whoſe baſe is the circle AB C D, 
ſegment AB D; find by Prob. 13. 
HOT. dy "56 of the e * C 2 * 1 this area Ip " E 
1 lengt „ oh 


XXVI1. A ns or r folid, NE baſe i is a 1 Tides, 


par allelogram, or polygon, and its ſides all plane triangles, ter. | 


minating in a point; as, A D B. Pl. 3. 


? Keule. Fi ind the area of the baſe, and multiply! that i into one third 4 
of the altitude or height; the product is the ſolid content, a py- 


ramid being . to one chard of the 1 nA pin. 4 Eu- 


1 clid xii. 7. 


Ex. Suppl the > area 425 * baſe A B to be 4.2 fl 
"TOP: that by 0 we 15 8 5 3. 


2126, 10 5 
2125 


— 


| Soldity of the ppramid 23. 37 95 


If the Sd he cut by a plane mn parallel to the baſe A 1 | 
and the ſolidity of the fruſtum A mn B be required; from the ſo- 
lidity of the whole 1 A D B ſubtract va ſolidity of Tay 


ramid m D n cut off, the remainder is the ſolidity of the fr 


'To find the heig ht of the whole pyramid, ſay, As the 8 
between one of the fides of the 8 baſe and the ET ts | 
5 6 


Ex. Required the ſolidity of a , oft the diameter of whoſe 


7 2 * F 


Chap XIV. uENSURAT ION of SOLIDS. 


het ht of the pyramid cut off. 


he ſolidity of the fruſtum of a oyramid may alſo ; found by 
one or other of the three rules following: 


Rule 1. To the product of any two correſpondent. ſides of the 
two baſes, add the ſquares of thele fides ; multiply that ſum by one 


third of the fruſtum's height, and the product will be the ſolidity, 
if the baſes are ſquares. 


| Rule 2. Multiply the areas of the two baſes together, a6 +0 the” 
ſquare root of the product add theſe two areas; multiply ns Fo - 
by one third of the fruſtum's height, and the product is the ſoli- 

dity of the fruſtum, whether, The baſes be triangles, ſquares, or 


polygons. , 


| Rule 3. To the product of any two eee . e [the 5 
two baſes, add one third part of the ſquare of their difference; 


and that ſum will be the area of a mean baſe ; which multiplied 


into the height, gives the ſolidity of the fruſtum, whether the ba- 
ſes be triangular, ſquare, or multangular. 


A fold, TEE, the fruſtum of a i and having pa- 
rallel baſes, and theſe baſes both rectangles, or the one a rectangle 


and the other a ſquare, but diſproportional, the ſides of the one ; 


baſe not having the ſame proportion to one another as the corre. 


ſpondent fide of the other, is called a pre/mord ; as, AB C. PI. 3. 


fig. 2. And its ſolidity may be found as follows : 


To the longeſt fide of the greater baſe add half the longeſt ſide 0 
of the leſſer baſe, and multiply the ſum by the breadth of the 4 


greater baſe, and reſerve the product. 


Again, to the longeſt ſide of the leſſer baſe add half 8 lon gelt 605 


fide of the greater baſe; and multiply the ſum by the e, of 


the leſſer bale ; and to An product add the product formerly re * 
ved; and multiply the ſum by a third part of the height, and the | 


product is the ſolidity of the priſmoid. 
If the area of the outſide ſurface of the priſmoid be f 


multiply half the ſum of the perimeters of both baſes by the out- f 


ade belebte, and. to the i PO add the area of the two baſes. 


XXVII. 55 cone. h this ſolid Jeſeribed, Prob. 20. 


A cone is one third of the circymſcribing eylinder; or, A cone 
is the ſame with a pyramid of an infinite number of ſides: and 
the ſolidity is found the ſame way, viz. Multiply the area of the 
baſe by one third of the altitude or " Horpencibulng height; Euchid d 


XII. 10.1 


If the be cut Ws a plane a. men parallel to the baſe, the ſoli- | 
dity of the fruſtum mn B C is alſo found by ſubtracting the foli- 


dity of the cone cut off A m n from the ſolidity of the whole cone. 
ABC. Pl. 3. See Prob. 5 


$75 
| "SISME the Jefiar baſy, to the height of en inen thirds ag of ' 


the greater baſe to the height of The whole pyramid ; from which ' 
ſubtract the height of the truſtum, and the remainder will be the 


95 25 The 


8 


56 MENSURATION * SOLIDS. Part ill. 


The Hkacy of the fruſtum of a cone may alfo be found by any 
of the three rules following: 


Rule 1. To the product of tue diameters of the two baſes add 


the ſquares of the ſaid two diameters, and multiply the ſum by 
78 54, the product will be the triple area of a mean baſe ; which 


_ multiplied by one third of the perpendicular height, will give the 


ſolidity of the fruſtum. 
Rule 2. Multiply the area of the greater baſe into the area of 


the leſſer; extract the ſquare root of the product; to this root add 


the areas of the two baſes; and multiply the ſum by one third of 
the fruſtum's height, and the product is the ſolidity. 
Rule 3. To the product of the greater and leſſer diametets add 


one third part of the ſquare of their difference; and multiply the 


ſum by. 78 54; the product is the area of a mean baſe; which mul- 
tiplied by the perpendicular height, the product is the ſolidity. 


If the baſe of a cone, or of a cylinder, be an ellipſe at right 
angles to the axis, find the area of the baſe by Prob. 16. ; and then 


proceed to find the ſolidity, as taught e The ſolidity of the 


fruſtum of ſuch a cone may alſo be found as above; ; only find the 


area of the elliptical baſes by Prob. 16. 


A ſolid, reſembling the fruſtum of a cone, id having a 


baſes, and theſe baſes Both elliptical, or the one baſe an ellipſe and 
the other a eirele, but diſproportional, the. diameters of the one 


| baſe not having the ſame proportion to one another as the corre- 


1 ondent diameters of the other baſe, is called a cylindroid ; as, 
B C. Pl. 3. fig. 2. And its ſolidity may be found thus 
Io the longeſt diameter of the greater baſe add half the longeſt 


. diameter of the leſſer baſe, and multiply the ſum by the ſhorteſt 


diameter of the greater baſe, and reſerve the product. 

Again, to the longeſt diameter of the leſſer baſe, add half the 
longeſt diameter of the greater baſe, and multiply the ſum by the 
| ſhorteſt diameter of the leſſer baſe; and to this product add the 
product formerly reſerved, and that ſum will be the triple ſquare 


of a mean diameter; which multiply by. 7854; and again multi- 


7 ply that product by a third part of the height ; z and this laſt pro- 


duct is the ſolidity of the cylindroid. 

Ikf the area of the outſide ſurface of the e be re quired, : 
1 meaſure the periphery of both baſes, and multiply half their Gun 
by the outſide height, and to the. Pome l _ area of 0 two 


baſes. © 


XXVII. 
Prob. 21. Pl. 3 


A ſphere. or globe. see the deſcription 3 this ſolid 


Rule. A here or globe i is equal to two thirds of the er 


| bed cylinder ; that is, a cylinder of equal diameter and altitude 
with, the globe; and therefore find the area of a great circle; 
multiply this by the diameter; two thirds F. the progyet. 1 is the 
ſolid content. 


8 85 Ex- ; 


PP. A £@X 


th 


to 


che XV. MENSURATION of $0L1Ds. 5577 


. . Suppoſe the diameter og A 1 or globe to be 20, then, 
by Prob. 12. 


— 


"I The a area of the "Up will "ys. AL 2» ROT | 
. Multiply by the diameter, | 9, 


e 1 3)Jj 283. 180 
. 2094. 3j8 


1 5 5 5 1 
5 4 3 „ Sud) of the e globe, 1 4788.7868 


A ſphere may be confidered as compoſted of an infinite number | 
of cones, having their baſes in the ſurface, and their com mon 
vertex in the centre; and ſo the ſolidity of a ſphere may alſo be 
found thus: Multiply the diameter into the circumference ; ; the 

| Foe. is the ſuperficial content or area: then multiply this area 


y one ſixth of the diameter, or by. one third of the radius; 5 the 
: product is the ſolid content. 


Ex. Suppoſe the diameter of a globe to be 203 15 then by 


- * 
. A 
8 , K ud " : 1 £ « - 4 * pr. a+ ; I — , 1 — . 7 ” - - 
1 x — > . * 5 — , — 2 4 , - - 
_ — — — — — * £ Boy woe a 2 „ Go . A * EIS - r f ** — 2 e Wy * — 4x 4 . F — as * ** of 
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Prob. 12. 7 
-The periphery WW 62.9318 
"OPT ad the Gameter, 75 s 20 
0 5 0 8 3286 636 a 
7 . Multiply v4 diameter, 5 1 . 
95 5769958 
418. 8788 
Selle as be, 1 4188.7855 
The cites of a ſphere may be found. TTY by multiplying - 8 
the cube of the diameter into :5236, or, for greater accuracy, in- þ 
to. 523 598, the ſolidity of a ſphere whoſe diameter is unity. Wo 
Thus, the cube of the diameter 20 is 20 & 20 X 20 = 8000; and 1 
1 5236 * 8000 S 4188.8 the Wicky yearly 3 ; or, 523 598 * 9600 . = "i 
W 784, more nearly. 15 * 
XXIX. The polar Tegment, or fruſtum of a ſphere ; as, 
AC B D. Pl. 3. | 
Rule, From the triple produtt of the dianivter of the ſptiere CE 1 
into the ſquare of the fruſtum's height CD, ſubtract twice the cube +5 


of the ſegment's height CD; then divide the remainder by 1.91; 

or, multiply by er 56, or, for e by 5236, the Sas or 

P 18 the l content. 1 1 
0 | . Ex. 


£ 


* — 
1 n 
24+ £3 7 * 2 * „ 
. — ES anger > 
— — — PR — 
. — 


: + 
++ (eh 


Fa 
— 
83 


ment. But if the ſpherical ſegment be e thun a 2 ohh 
RL the cone muſt be added to the ſector. 2 


. cl le round 3 its LG, as, ABC D. 8 "3. 


| 578 EN suRATLON of: solabs Tant In. 


5 the greater ſegment AE B D. 


5 Pl. 3. 
and to the product add the ſquare of the diameter of the baſe AB 


; ſphere B D C, and their common vertex in the centre A: Where: 
fore, bx Prob. 21. find the area of the ſegment B D C; and mul- 


. rical ſegment, ſuch as B D C, vi. From the ſedor A B D C ſub- 


5 ue is called an e CO voup ſomemhiat like A e b 


” 
W 5 : ; ; vo 
1 — » : : / . * 


1 


. Suppoſe CE a 203 and CD.=g. e 
Then g X& 5 X 20 * 3 N N55 X 2 21260. e 
And 1.91) 1250654. 45, the ſolidity ſought, 580 Wc 
Or, 1230 x .52356 = 654-45, as'before. 
The ſegment A C B D ſubtracted from the whole « hrs leaves 


”- 


\ 


XXX. The middle ſegment « or Zone of a ee as, „A 6 © D. | 
Rule, Multiply the ſquare of the ſphere's ee EG by 2, 


or CD; divide this ſum by 3.82; or, for, greater accuracy, by 


3.8197 and multiply the quot by the zone $ thickneſs, or be t 
Bs the product: is the ſolid content. „ | 
Ex. Suppoſe EG S 20, AB or CD= 17. 32; and'm n=10. ; 
Then 20 & 20 17-32 & 17-345 ee N 5 
And 3.82) 099.9824028. F N 5 n 
And 287. 95 * 10S 2579 5 the folidity of the zone. | a 

I 

The ſolidity of che zone AB C:D:may:aſo: ;be: . by "y IF) 

: „ twice the ſolidity of the polar HIVE AE B mafrom the . 
ſolidity of the whole ſphere. ol 
Hence may be found the ſolidity of any ſegment-of 4 e in. 1 
dluded between two parallel planes; as, ao B A; vis. Find the fr 
ſolidity of the ſegment A E B, and alſo that of the emen 2 E, 
and ſubtract the leſſer from the greater. fr 
| m 


XxXXI. A cor 1770 ſphere 3 ; as, AB D C. Pl. * 
Rule, A ſpherical ſector, as already obſerved, conſiſts of an in- 
finite number of cones, having their baſes in the ſurface of the 


tply this area into the third part of A B, the radius of the ſphere. 
Hence we have another method of finding the ſolickty of a ſphe- 


tract the cone A B C, and there Will remain the ſolidity of the ſeg· 


WY 


XXXII. A pheroid, or ſolid en by Sankey gen 


dS he 


IM the 88 3 wn the ortet x axis K r ys lid zi 


4 
.- | „ 8 


. into the ſquare of the other axis; then multiply this product 


by . 52363 Mhis laſt 8 is The: EO? of 8585 1 WHEN 


oblong or oblate. LE Iron n 
| Example. e 0 D= = 1. 5; 410 A B= * 2 © 


Thea 5 Pi 5 5. X 9 X $236 = = 142. $ Tor the ſolicit of the ies 
roid. 


J 8 1 


Gand which the ſemiellipſe was revolved, and whole diameter is 


the other axis; and accordingly the olidity of the above ſpheroid . 


may alſo be found thus: 


F. I X 5. ererbten werte 42 or, 


a before. | 


If the idity of A egmest, as, "oy m n, or t of the middle 9 90 


m n o p, be required, imagine a ſphere deſcribed on the axis A B, 
and gut into ſegments ſimilar to thoſe of the ſpheroid, by. extend- - 
ing the plaues m n and o p; and then ſay, As the ſquare of the 


* 711 


axis AB B to the ſquare of the axis C D; fo the folidity of the ſphe - 


keel ſegment or frofturh found by Prob. 29. or 3 to the- ſolidity 
"of the e 6 r fruſtum of the eren N. B. Twice the ſeg- 


ment A m n ful rradted Fa, the whole Tpheroid, ode the midd le 


fruſtum or zone 


Note. The ne go fruſtum is the, bei mnop differs little 


from.the ike um of a ſphere deſcribed on the axis CD, and 
may have its f 85 ity, computed i in the ſame manner, vis. To twice 
the ſquare of C.D add. the ſquare of m n or o p, divide the ſum by 


38, and, my] tiply, the quot by ar, the height. ? 


XXXIII. A parz polic 'conoid, or - folid, ks by revolving a 
ſemiparabola An Er round its axis A 0; as, A B C. Pl. 


Kule. A parabolic conoid is one half of the eircumſeribed cylin- 
ger; multiply therefore the area of the circular baſe BCi into one - 


kgf of the altitude A O, the Product is the ſolid. content. 7 


ee Suppoſe the diameter of. the baſe BoCto be 12, w 


ths height A o to be 18 Required the ſolid content. 


* 1 ps 
1 


1 parabolic Vedi be cut toy a pla m n parallel to OY 


baſe B C, the ſolidity of the-fruſtum m n B C may be found thus: 


To the ſquare of the diameter of the greater baſe B C add the 


ne of the diameter of the leſſer baſe mn; divide the ſum by 


eee _- fruſtum; "the Tn the Les content. The 


dag. NIV. MENSURATION of SOLIDS.” % 
Rule, Multiply the axis round. which the Amiellipſe was revo 


A ſpperdid is is 4” ehirds' * a 50 ts kight is the "OY 


12 K 12 „greif. 8784 folidity fought. 7 5 . 


e or, multiply by 3927; and then multiply the reſult by 


— 


4 net — wp "IND - 
a l py 
* 4 i, 7 * 4 * 
q 22 2 . 2 N bs 5 * * 2 9 8 2 A * 09 2 * #7 * ill \ 
A — 2 . | : 
= 1 r ltd. — n * we OS = Ie otro to com \ — . 
N . [ 2 = 
s = %s ! 
ml Ll oy = 1s _ 1 Ul a 
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580 | MENSURATION: of $OLIDS. Fart It, 


Kuſium A m n out off in 6 completo conoid, and its end is 


Wan as wn 64 above. 1 beg 


E 

X XX IV. A parabolic inde, c or oli 3 by OY a 
www ABC round its ordinate or baſe AC; 3 as, ABCD. 

. 
Ele. The parabolic ele ; is > aan to 8 een ot the 
circumſeribing cylinder; find therefore the ſolidity of a cylinder, 
the diameter of whoſe baſe is B D, the greateſt diameter of the 
ſpindle, and its height AC, the lengeh of the ſpindle, or ordi- 


nate of the parabola, and IF of this 1 1s the ſolid content of the 


ſpindle. 


v. 4 | | | . — 9 2 * 
4 7 


2 Suppoſe B D= 6. 5. 1 — A 02 . 
Then 6. 5 & 6.5 *. 7854 * 5K 141. 58144 au 


Or rd the ſquare 12 B D by A C, and Tan: produt by 


Thus, 65 x6. 5X8 x.42888 =141-58144; as | before... ; 


The ſolidity of the middle fruſtum of the ſpindle, viz. m n o op 


is found thus: To twice the ſquare of the greateſt diameter B D 
add the ſquare of the diameter of the baſe, viz. m n or o ? P, and 


from the ſum ſubtract four tenths of the ſquare of the difference 
between theſe two diameters ; divide the remainder by 3.82; or, 


for greater accuracy, by 3.8197; and multi ck the quot by t „ 


olidity. 
Or thus, Multiply the ſquare of the greateſt diameter by I. 55053; 


the height of the fruſtum, the product: is the 


and multiply the ſquare of the leſſer diameter by 78 54) and 


multiply the ſquare of the difference of theſe diameters by. 31416; 

from the ſum of the two former products ſubtract the latter pro- 
duct; and multiply the remainder; by one third part of the height; 
and that product will be the lidiry of the mi idle fruſtum requi 


5 red. 


If the ſdlidity of the Adee fratham be fubtracted "Huy that of 
the whole ſpindle, half ho. e wil 5 the e 5 the 


rail A m n or C. 0 Fe, * ants 
we... | . 3 > 8 


we; 


XXXV. The five re 1 2 bodies Tis. „ 


I tetraedron, or lohd contained Ander four equal alter 
triangles. 


This ſolid is a Pyrit on a \rriangular baſe, nn; its bold 


way be found by Prob. 26. 


2. An e or cube, vis. a ſolid contained under fix equi 
| Fquares. . 


This folid is a prifin; and; its falidity may 1 5 found by Prob. 23 


or 24. 
Al oNtaedron, or bnd (contained derte equal equilte 
ral triangles. 1 0 _ 
| | | . 9 4 $ 


' 
; 
ö 


Chaps Kw. MENSURATION is SOLIDS, 57 


This ſolid confiſts of two pyramids on the Bike ſquare baſe, and 
of the F z and coniequently 1 its ſolidity may be found“ y 


4. A dodecaedron, or ſolid contained under twelve equal equi- 
- — * pentagons. | 1 1 
This folid conſiſts of twelve equal pyramids, having pentag 1 TT 
baſes, whoſe common vertex is in the middle Pane or centre z =_ = Y 
ſo its ſolidity may be found by Prob. 26. Rs” I 
5. An icoſaedron, or ſolid contained under twenty equal equila- Wes 
teral trian les. 

This folid conſiſts of twenty equal ppb bavin triangular 
baſes, and their common vertex in the centre; and 5 its ſolidity 
may likewiſe be found by Prob. 26. 5 1775 kt 

But the area, or ſuperficial content, as well as the ſolidity of | _=—_ 


'- any of theſe bodies, _—_ . and ready be found from the fol EE, 9 | 
1 _ 1 | 


— 


£3 | | | f .—_— 

5 Names. 0 A 1 Fanny ö 1 4 

Tetraedron 1.532051 [. 1178511 

Hexaedron | 6.000000 | 1.0000000 .| 

| Octaedron - | . 3.464102 | 0.4714045 

Dodecaedron | 22.835729 7.663119 
— __| $.6602 54 1 _2.18 wg | 


w 


_— 


The able chibits the area and the ſolidity of any of the * 
bodies, the ſide _ unity. In uſing the table obſerve the fol- 
lowing rules as 

I. Multiply the proper tabular von der by the ſquare of the gi- 6.10 

ven. fide the product is the area, or ſuperficial content. | 
2. Multiply the proper tabular number by the cube of the given ; 
ſide; the product is the ſolidity. 


vg Required the area and folidiry of a dodecnedron the fide T7 
1 "I # | | 


ET hy 
383 84866432555 185. 17187 the area. 1 
FAIXZ, * I 663119 = 206 90421 the Slidity. : 


- XxXXVI. Any regalae body, ſuch as, the bones | ina horſe W 
2 head, a thorn or whin buſh, Oc. e 
_- Rule. Take any veſſel of a regular form, , Koh as that fs.  priſin 

or cylinder, and therein put the irregular ſolid; then pour in as 
much water as will cover. the folid : this being done, take out the 

ſolid, and obſerve how far the water ſinks or falls on the fide of the 
veſſel, and Compute the ſolidity by Prob. 24. or 25. 

Or, Take any fort of veſſel, fill it with water to the brim; thea | 
immerſe the irtegular body; receive the water that runs over, and 
jr it into ſome wee! of a N form; 3 and then proceed. . 

Ove. . 15 « #8 
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M7 ſarveyor, or . who e Lend; " onght to > be avovidd 
with a theodolite and plain table, a cale of infirumenrs, with a ſet 
. of plotting [cales, and a gunter's chain. 

I The gunter's cham is divided into roo equul links, and is in 
length equal to 4 rods or poles; and 160 1 rods, or 10 2 85 


chains, make an acre. 


I The Engliſh rod or pole 1 is 56h font and 155 the hou ogth of the 
Eng liſh chain is 66 feet, or 22 yards. The Scotch rod, pole, or 
fall, is 185 feet, and the length of the chain 74 feet. And 4 
Scotch acres are nearly equal to 5 Engliſh acres. 
My deſign in this place is not to teach ſurveying at any great 
length, but only to give a general notion of the art, ſo far as to 


enable the reader to meaſure any park or plam field, ant that with 
accuracy. For this purpoſe, it will be neceſſary to ſhow what lines 


are to be meaſured; how the meaſures ought to be taken; and 1 in 
what manner the number of acres is computed. 1 
If the ground to be meaſured lie in the form of a rectangle, you 
have only to multiply the length into the breadth : only obſerve, 
that if the two ends differ ſomewhat in breadth, you may add 
dem; and take half | wir ſum Jor. a mean breadth; and do the 


G4 
- * 


py rs ces with a dats, or, in ben carte tk 5 
0 croſs, repreſented in PI. 4. fig. I, vis. a ſquare board, with four 
pins or pegs erected in the corners, ſo that A B may be perpendi- 


n cular, or at right angles, to C D; and place the eroſs horizontal- 


ly on the top of a ſtaff F O faſtened into a hole in the middle of 
the board at O. By means of this croſs find the points in the 
field where the perpendicular cut the * in the manner 
following. 


Suppoſing the polygram A B C D E F G in Fl. 4. fig. 4. to re- 


| Preſent the field, you muſt ep in a ſtraight line from G to B; and 


when you come to the place where you imagine the perpendicular 


Am will cut the diagonal G E, fet up the crofs directing C P to 


B; and, if now B A on the eroſs point directly to A in the field, 
vou have gueſſed right; but if it do not, go further on toward B, 

or yotury back toward 9 till * b ach the 3 and 2 
| * 


ny. 8 U * VEY ING 53 


fix a pole: In ene find the: points where! all: the-other 


8 cut the diagonals; and mark the places thus found 


fixing poles in them. 


Then meaſure the ſeveral ſegments into 5 ke Jinwonifle-are s 


divided, and alſo the perpendiculars ; and fet down the meaſures 
ſo taken in a field-book, or on the eye-draught deſcribed above. 


When you come home, delineate the whole on paper, from a ſcale 


of equal parts, draw the outlines AB, BC, &'c. and caſt up the 
content, as follows, 


I The area of a triangle i Is Load by Prob. 6. and that of A tra- 
pan, by en 8. as follows. 


For the t triangle A B bo 
- the baſe GB = 11 + 17. 20 =28.2 
"BF hall the ö Am DF 4 9 


„ ' Area 2 254.8 8 
For che trapezium RC "Ip UT 
| Multiply the ſum of the perpendiculars Bo Fr =34-54 


by lf the diagonal 60 e — — 25 | 
G MN | we 
e e © ET? 

. | Area 863-59 3 


For the tr trapezium FCDE, pg nat 5 
ue the ſum of the perpendiculrs 5 De 0 + on 31. 86 5 


IF half the Cn E C Ts. =23 os! 
ECR 58 135 + 14 + 18, 54 = = 4604 5855 6372 Ns 
r 
5 637 
. Fd $, 3342 


BCE 863 
To which add 436 * 


Ares of the field, 1850. 7172 | 


| The area of the field thus . is 18 50 ſquare chains, and 
| 57172 ſquare links; and, becauſe 10 ſquare chains make an acre, 
the ſquare chains are reduced to acres by dividing by 10; that is, 
by moving the decimal point one place toward the left; and the 


hgures e on the right are decimal parts of an sere, as follows : : 


: O94 4 * | The 


i, 


53s 8 URVEYING Fart Ill. 


The decimal is reduced to oaks: Wer Acres 18 5.05172 

by CORY: by 4 by 49, by ll. 4 

by 9, as the oo of e S 

fre direds, | Roods 28688 
nn. gs Þ 
15 1188 


g N |; "4 


— , 


b I Square Feen, 
2 | 5 9 


| Shiare feet | 3 37 32 


FOG ſet 4 the meaſures taken i in the field without inſerting 
any decimal point between the chains and the links; and in this 
way the area of the above field will be 18507172 ſquare links : 
which are eaſily reduced to acres; for the chain conſiſts of 100 
links, and conſequently the ſquare chain will contain 10000 ſquare 
| links, and 10 ſquare chains make an acre ; therefore the acre will 
- contain 100000 ſquare links. Divide then the area given in ſquare 
links by 100000, and the quot will be acres; that is, cut off by a 
decimal point five places on the right, the figures on the left are ſo 
many acres, and the figures on the right are decimal parts of an 
acre. Thus, 18 57172 ſquare links becomes 18 $:07172 Soren, w..] 
above. *. . 
It is uſual to meaſure gardens, or ſmall incloſures, with a . 
pole, viz. a rod one pole long; and in this caſe the rod-pole 
ſhould be divided into 100 equal parts, that the parts in any mea- 
ſured line above a juſt number of rods may be decimal parts of a 
rod. Some uſe a h f.rod- pole divided into 50 equal parts. 
If we ſuppoſe the above field to have been meaſured by a rod- 7 
pole, the area will be 18 50.712 ſquare rods, which are reduced 
to acres by dividing by 160, the number of ſquare rods in an acre; 
or you may divide the ſquare rods by 40, and the quot will be 
roods; ; and then divide the roods IT 4, {og this laſt > will be 
* as r 1 


N 


— —— 


Pa 


* . * 
i " 

. 8 7 ; 3 
* 7 * 

5 o * 

T8 
1 ” . A N 7 1 „ 
** f . 
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Bhs 1 TE Acres. e ON Or thus: 
Lot 16Þ)1850.7172(11.5669825 OE S 4b) 1850. 1920 


4 8 
——— —— 4946.267933 
Roods 2. 2679300 — — 


40 Acres 11. 5669825 
V . 
| 21.516 | 6 


1793 
8g. yards 21.69% 
Sq. feet 6.2577 


If a piece of ground lie in the form of a ridge, take the breadth 
at ſeveral places, add theſe ſeveral breadths, and divide their ſum 
by the number of breadths taken, the quot will be a mean breadth, 
which multiplied into the length, will give the area. 

If the meaſures of a field be taken in feet, the area will be ſquare 

feet; which you may reduce into Engliſh acres by dividing by _ 
43560, the number of ſquare feet in an Engliſh acre ; or it may 
be reduced to Scotch acres by dividing by 54760, the number of 
t Yo TREE non oO eng t 

If the meaſures of a field be taken in yards, the area will be 
ſquare yards; and theſe may be reduced to Engliſh acres by di- 
_ viding by 4840, the number of {quare yards in an Englith acre. 
If the meaſures of an iſland, kingdom, or empire, be taken in 
| Engliſh miles, the area will be ſquare miles; and theſe may be re- 

duced to Engliſh acres by multiplying by 640, the number of acres 


. - 


J Eno IE In Hoe ny oa 2 gp 
Andi if the number of Engliſh acres on the whole ſurface of the 
terraqueous globe be required, find by Prob. 21. the area of the 
ſurface of a globe, whoſe diameter is 8000 Engliſh miles, and 
multiply the area in ſquare miles ſo found by 60. 


IV. Arittficers Work, © ef 
f I. Carpenters Work. 5 


Carpenters meaſure their work by the ſquare of 100 feet, vix. 
a {ſquare whoſe fide is 10 feet. Their meaſurable work conſiſts 
_ chiefly of flooring, partitioning, and roofing. See Prob. 2. In 
Ex. 1. If a floor be 38 feet 6 inches long, and 17 feet 9g inches 
broad, how many ſquares are in that floor? = 


bd 


* 0 


| Decimally. 


es ARVIFICERS WORK. re It. 
 Decimally.. Or thus: +. 
\ ”— K on 
g 338.5 38 6 
; ns * 17 9 
£ 14 654 6 
* 5 S325 | 25 10 6 
8 10005 83375 TS: 200)483 4 6 


" 6 ſquares 3 3 feet. 


Fel 2. How many planks or deals, tha: are 9 Es long and 
8 inches broad, will floor a houſe that is 47 feet 6 — long, and ; 


. feet 4 inches wide? e 
. 3 Lichen. e 0 „„ 
VV Length 2.2 J a ns 

„„ Frodutt 6 e 1216 Yo 

b e „„ 97333. 5 
; | . ves Ca „ O 550 2.639 

| Ait 192 planks, 8 ber. 8 


1 or, Has the dimenſions to inches . 3 12 EW 
of the houſe mto the breadth, and divide the — a hound * : 

e inches in one p lau. | 

Dae 3 "How many ſquares are contained in a partition that 


15 e and ON OM... 


2 5 12 3 | 
= 774 > 
8 73 ö 16 5 6 
2 20097 90125 : 


100)7gp 1 6 
"—_ 7 ſquares 99 ft, GS 


n 4. How many ſquares of, rooki og at cover a . % 
_ whoſe length within the walls is 48 feet s inches, and breadth 18 


2 feet inches? 


FF is 2  regeived rule amoag workmen, That the flat and half. 


Lat 
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flat of any houſe, taken within the walls, is equal to the roof, 
though the meaſure of the roof varies a little, as the roof falls be- 
low or riſes above the true pitch ; that is, as the angle at which 


. the wy ſides of the roof meets, is more or leſs than a richt ours 


Te hw” 1 N in. 
8 . 15 | 48 6 
TS 
5 9125 — ot: 7 
, 145% „%%% ] TX WOT 
„ „ 
Flat 88 5. rus.” „ e 2-209 
Falf 442 e 1 {we 
m 327 OL ohr 


TT b 3 3 ſquares, 25 feet. 


. 2. Britklayers Work. 


Bricklayers 1 tt chiefly of ns; : ' which ; is Men by | 


che ſquare of 100 feet; and walling or chimney work, which are 
meaſured by the 19 Sade rod of 272.2 5 ſquare feet, the ſide of the 


ſquare being 16. 5 feet. But, in practice, the integer Ty 18 ge- ; 


_ nerally eſteemed ſufficiently accurate. 


In roofs covered with tile, it is uſual So-rvckon the eaves double,. 
which is done " Oy the * of the eaves to he wm 9883 8 


5 of the roof. 


. I. There i is a b 30 0980 wi tiles, whoſe 5 on both 
4 ſides, the eaves being reckoned double, is 35 feet 3 inches, and the 


; length 48 feet : How my quares of * are in it ? 


a es 5; * 
28200 5 15 1 
„ „„ 2-2 7 8 bn: 
PEN UNO 5 
e 100)16ha N 


a 16 ſquaves 921 feet. 


5 2. 5 brick well! Is 598 feet — 9 feet ki h, and I & brick | 
28 in thickneſs, How many 8 of Fork 8 are in it? 325 8 * 


* 


598 


N 
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E 7 ate ee © Yr 
\ | | 


bo pan gt rods. Py fo | 
TP) Ins 
| gp 1 85 
242 


68.06) 209.25(3 quarters of a rod. 
20418 . 


PR 


3 | 1 
8 Anſ. 19 rods 3 quarters 5 feet. "ow 
Brick and half is reckoned ſtandard thickneſs ; ; and if 35 thick- 
"neſs of a wall be any other than brick and half, it hn be reduced - 
g bs ſtandard thickneſs by the following 


KUL E. 


| Multiply the number of ſuperficial feet n in {tha all by gi 
the number of half bricks in the thickneſs, and one third of the 
product will be the content reduced to ſtandard, thickneſs. 


Ex. 3. A brick-wall is 84 feet 6 inches long, and 17 feet Pai | 
high, and 5 bricks and a half thick: How many rods of brick- 
1 work wil * therein, when reduced to ſtandard W . 


17.25 

84.5 

, © —00F"- 
. ͤ 
: e 


20. __ 
1457625 


. 3)16033.875 %% UE py ve ts 
8 7225) 53a46a5(19 rods, 3 a AO Od 
. „%%% 8 


"Hb 
_ 245935 , 


WE, 5(2 quarters. 
TY | 


— 


5 35.87 55 Aaf. 19 rods 2 quarters 35 feet. os. 


1 3 
A 


ou x. ARTIFICERS'WORK. 389 


But the operation may be hattoned; by ednſtruing a table of 
dieilors, ſuited to the number of halfbricks in the Wenne, as 


15 follows: s 

Divide 37 che number of half. bricks in 14, by the number of 
half. bricks in the thickneſs, and the quot will be a diviſor for gi- 
ving the anſwer in feet. And, to obtain a diviſor that will [5 


the anſwer in rods, — 88 5 by the viſor found for 


The * tollows's oh AE, 
8 * ä Dro Tors| FE 5 | 
„ of the wall giving the| giving the | | 
I! bricks andanſwer in| anſwer inn 
. © [haff-bricks. ; feet. I rods. . 
, ia 14603" Tas 7; 
E 
VVV bra 4.1975 | 
FEE 
4 „ „ 75 | e | 
E 985 1 8 
1 8 — 8. 29375 Firs og 8! 
; The forme? example done by the table follows : J 
74: 74-25)1457- 625» 19. 62 rods. 
„„ ond ot BD - 
r 
= TOC NAS > | | 
2 0 "© 5 - 312 
1 23270 5 35 36 feet, | 
. 85 


7 i f HEE / 
— — yh 3 5 N 


„ 


14 


1f 8 wes ſtand alone * itſelf, it Fen * off 700 Mn 
> of this is to be eſteemed the length; che height of the ſtory 1 is : 
the breadth ; and the thickneſs is the ſame with that of the jambs. 
Every ſtory is meaſured by itſelf, and the dimenſions taken in the 
{ame manner; and the ſhaft o ſtalk above the roof is alſo meaſured 
5 by ot, e 0 the content ound 5 mploplying Oy Cos into the 
; beig te. | 


7 


Es. 4 


i oy 
— HE. —_ , 
1 
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Ex. 4. Abe girt of a brick ehimney; i in A low ſiory i is 32 feet 9 
inches, and the height of che ſtory la cfeet 6 inches: e 
ſquare | mo of work a are in the lame 5 8 | 


| "12.5 l Re + 3 Se 
| — a Ne | 12 
3 bh S 
6550 „ 5 
13275 | | ; Ty bo . N 6 
Fer 409. 355 19 280 | Foot 409. 4 6 


If it : be en to . heh quare- feet thus 1 to "AR of 
rods of ſtandard thickneſs, divide! by the diviſor that ſuits the thick- 
| neſs of the jambs. And if the chimney be eſteemed double work, 
as moſt chimneys are, double the reſult. 
If a chimney have two or more funnels, the fetters « or bridges 
that ſeparate the- funnels ; muſt be meaſured, and their content 
found by multiplying the length into the breadth. 5 
If a chimney do not ſtand by itſelf, but be placed in a gavel or 
: fide-wall, the back of the chimney in this .caſe is not meaſured, 
but - accounted | part of the gavel or fide-wall ; and the length of 
the chimney is found by. adding 0 ths ak of, the two 1 to pond 
| 5 | F extent .of the breaſt. | 


„„ 3 eee ee 30 
Plaiſter⸗ work is either on the roof, called e ing, or on 11 par- | 


titions or walls of a building; and 1 is all menlured uy the {quare 4 


yard, eee 9 {ſquare feet. 


Example I. If a ceiling be 54 feet 9 inches long, and 22 2 feet 6 
1 inches Nen now Ra as are in it? 


727 i 05 2. 4 


* 


= 5 5 178 . 
| 5 r #18 7 
Y & * | —_ We: N oy EY 
i 5 237875 : | £ : | : 27 a | E 
Vt 136. 875 e 7237 10 6 


| IE 2. The len oth of: a partition platflered" on "both des! is 

44 feet 6 inches, and-the height of the room 9 feet 3 inches: How 
W aa of * are in it? 7 N 1 
uh 5 


4 
( : F 
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9.5 e 
5 = 5 7 © 
e ; 
5 012.9 * 
| 9941126 e — —ꝝ3⸗ʒ | 13 
— | 4IL * 6 . 
Yards 45. 736 5 ö 2 „ i | 
| lows a wer at * the SI TY bee . _- » | 
vi the height of any room, they uſe a {mall cord, with which 1 
they gird over the mouldings, panels, Oc. alleging they ought to '- 


_ meaſure where their plane touches; but in menſuring round the 
room they take at as it is upon the fſoor. 
Doors, window ſhutters, and ſuch work as is wrought on both 

5 ſides, are generally-eſteemed work and half-work. | 


Example. If the wainſcotting of a room, girt downward over r the 
mouldings, be 12 feet 9 inches high, and 118 feet 3 inches in com- 
| pals, how many ſquare yards of work are in it? 


118.25 „„ in. < 
5 einn z * 
e wo Rn 
32057 1 ee 
f ant 8 e ig” 9 


Yards 75 77 1 8 1 


The doors and windows of the 8 room « ial again be mea · 
ſured by themſelves, and- the half of their content muſt be added 
to the content of the whole room found above. 

The content of chimneys, and other void places, muſt alſo: be 
meaſured Dy deve and their content 1s to be e 


F. Painters Work. 


laters 1 is alſo meaſured by the ſqusre PP, Nd hal 

| hei ht is likewiſe cage by girding over the e md r 
with a {mall cord. : 

3 I. A room is ; painted, whoſs have; taken by virding 

| he-mouldings, is 14 feet 6 inches, and the compaſs of the 
55 es leet 6 inches : How r yards of painted. wk arg init? 


E 


GO vs. 
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972292 5 . 


Yards I 36-1 35 | Cr; * E 29535 


Example 2. A round pillar ĩs palllled; bose height is 18 "0 
4 inches, and the uy. W 10 feet 6 "RENE $ Hen N yards of 
e are in CV . e ee . 

— i eee e 10 Ty 
18333 FI | 183 4 


ie Sar 
Yards s 21-38 
6. 7-70 Work. 


Glaser meaſure their work by the foot 9 204 115 hte 1 
8 n rs vac to a quarter of an inch, the inch being ſuppoſed to be 


divided into 12 equal parts. 


But it is more uſual to meaſure by a foot e aid! "oY : 
Y then the length or breadth conſiſts of ſo many feet and decimal 2 


5 parts of a foot. _ 
Round or oval ins, half-rounds, Ge. are Nr meaſured 


at their full height and breadth, in conſideration of the walle of | 


5 ny and trouble ſuch work 1 1s attended with. 


| Example I. Suppoſe 6 panes of ale, ch 4 oat . joches 3 quar- | 
: ters long, and 1 foot 5 inches 1 quarter Fuad, how. my loot. of 


* are in the faid 6 . tel 
. WAGE 4.64 ee ee Fm. p. 


a * . N OS ; ' 
mT { a * ; , .- ' as," „ In 
| % 4 25 PI 2 * 0 ; E Sr * 5 
_—_ 1 8 2 ; 3 5 f 4 . ” * 1 * 2 i 


05 1 6 > $01 
S | 


Feet 49.057812 pe 5 oy 40 0 10 I 


* 


inc 
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e 2. Suppoſe 20 panes of glaſs, which meaſured by a de- 
coal foot are each 2.453 feet long, and 4.7 5 * broad, how 
2 ak of 92 do they contain? 


NS er os RT 2.458 | 

„ bag rai 
77% ir 1 i 
5 JVA 


4.3015 
| . 20 


Ex 86.0 30 
8 Maſons Work. 


| Maſons 1 their work, 8 by the Fd TAY Coe. | 
times by the ſquare foot or yard, and {ometimes by the rod, that 

is, 21 feet long and 3 feet high, vi. 03 422185 feet. ot the rod 
differs i in different places. 


| Example 1. A wall of hewn Hons i. is 24 feet 6 inches long, g for . 
6 inches high, and 2 beet 3 menos thick : cs N ſold feet are 
in a that wall? 2 


7CCò ͤ ́]) itn 50 — jo 
57) BE RP 5" PAS. - Oe 


1 | W nd) 
Hogs . 05 5 - 
46550 _ 465 6 ; 
| 46550 5 $14 „ 
Feet 5236855 . 8 5 hs | 


Excl 2. If a wall be 218 lack 9 inches hs and I2 \ ob $M 


inches gh, pom, many 5 feet, yards, and rods; are in it? 


4 


N 


= 


2¹6.75 
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x | | 84. 1 | 3 E. 8 + N 
; — 3 1 8 c 
845 2 J 
F onus 
9122585" EY he. . 


Yards 136.138 EW, e app 


K 2. A round villas; is peittech Hts babe 18 18 feet 
4 inches, and the ein round 10 Wet 6 inches: How many Nr of 
work a are in it? : e | 

18.9 e e E. in. 
10.5 0 N "9454 xy 18 4 0 
| ns: DO MONT 7 | 10 G 
Be: Rn”: - 


5 9) 192. 50 
Yards 21:3 


1 Glaſer ers ; Work. 


' Glakers meaſure their work by the foot FI, a waks their 
a to a quarter of an inch, the inch being ſuppoſed to be 
4 divided into 12 equal parts. | 
hut it is more uſual to meaſure by a foot decimally divided, . 
then the lengthor breadth conſiſts of ſo many feet and decimal 
parts of a foot. : 
Round or oval 8 half. rounds, Oc. are always n 
at their full height and breadth, in conſideration of the waſte of 
N and trouble ſuch work 1 is attended with. 


Example 4. Suppoſe 6 panes af glaſs, 4 4 FER 7 :nches 3 quar- 15 
ters long, and 1 foot 5 inches 1 quarter broad, how. many leet of : 
glaſs are in the ſaid oh panes 42 eee e 4 


+. * y ; a 1 $ Po, - 
* . , 3 ? 
- 4 = . d * X K 3 * * þ * 5 
; a Te x 4 - 5 « 
d — 1 1 . 1 14 


33928 | 
18584 


gt 1 15 ee e e 


122 r % 
: : 


2 12 n 11 


«+ 
* 


8 V 4 


Feet 49.057812 40 0 10 1 6 . 
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ample 2. Suppoſe 20 panes of glaſs, which meaſared by a de- 
eimal foot are each 2.4 58 feet long, and 4. 5 Jeet broad, how 
many 925 * glaſs do they contain? 


; | = : 5 458 

. . 

| 5 | 12290 
1 J 

S401 ; | | 2458 

4.301 0 


20 Ay 


| Feet 86030 I 


8 Mofons Work. 


Maſons ene their ck. ſometimes by the 12 Guia; Tie. 
times by the ſquare foot or yard, and ſometimes by the rod, that 
is, 21 feet long and 3 feet high, vs. 63 1275 feet. But the rod 
differs i in different places. 


Example 1. A wall of hewn Kone 1s 24 feet 6 inches long, 9 feet 5 
6 inches high, and 2 Feet 31 Inches : thick : 888 gy fold feet are 
in that wall FM: 


1 1 BReS Lean. 0 „ et ts id 
6 ba row and, fo 10005 0.4 
„M tte 12 85 
232.75 5 e eee "oF 
. e e a 
Z xe aL als +. ne 
116375 43.1 2 3 - 
VVV . 
| 46550 Tg A . 
ret 523-6875 | ) 6 


ehe high, por Ray RY feet, FRO, and rods, are in it? 


2% 


FS - ; 218.7 


. 2. If a wall be 278 feet 9 inches . ao 12 8 6 


— 


594 A RT IF 1 0 E R s WORK. Fart Ill. 


* 8% | * | F. in. 1 


. 
43750 . 5 
| 21875 . gh: | : 30D, 4 72 


992734 375 beet. „ 
7 Dees 8194 ard. „ 
. 45 4027 W 
5 8. Pa: „„ 


3 $ Peeing and cauſenaying a are : meaſured d by. the ſquare yards, of 9 
hos Fquare feet. 1 . a 


1 2 13 wok walk i is 92 feet 6 hes long, and 8 bel inches 
. broad: "How many yards Joes it contain? = 


TT 
1 ok E 8 £ 9 5 
1 E ORE. Yards 85. IS 

i 


g V Ex. 2. ſtable, 19 ſe” i 1 1 and 12 1 6 inches 
3 8 bead. is to be floored or cauſewayed with hard bricks, called 
clinkers, each 6 inches long, and 3 inches wide: "Tow many clink- 
ers wil it require? e 0 e 
, . 
19 6844. 

mp 1 6 — 150 | 

N — * 7, BG 5 

6: X 3= I :18)35100 3 880 50 clinkers AA 


* 5 1 at * 


75 EW orb ahve + . 5 BY | 
„ 
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. 5 V. Board and Timber  Megfre 
| 1. Board. 


10 3 board or plank is to find the ſuperficial « content or 


area | of a Oe. See Prob. 2. 


REL in” 


* 


| Muleiply the length i in feet by the breadth in b N the 


product by 12, and the quot is ſquare feet, n remainder br 
one twelfth of a ſquare foot. 


Or, Reduce the length to inches; then multiply by che des 


in the breadth ; divide the product by 144, ang the quot Is ” 88 
; feet, the remainder Nan ſquare inches. a | 


8. I. bY 2 plank 14 feet long, i and 8 inches broad, how many 


"NY Mes „ 
| C Dey Or thus "th + es 
TE Lp. fours _—_ N SLATS CD 


og pf art {th I 268 (4 


"7% wh 774 


VVV geen, 


5 Gunter's Scale. 93 5 5 


1 ths RO nnd 12 to As 3 8; EA tit ex. 
ä rept, =, the fame Fs wall reach from the. MT. 14 feet to 91. a 


B the lait Rule. [> om g 9855 


* 4 ; 


"Th he” eb 8 1 on the flip or luder t to 12 on the rule, 


bs and . che e 14 feet on the rule An bave on the 35 9 1 ; 


. 5 2. 4 a plank 18 feet 6 jnches s long, 10d ; 5 inches broad, 5 


4 bow ae ſquare ee 8 


* 


INE 


: — 


5 0 . 
* of * * © 
* « . | | A ir : 1.4 8 4 13 G * 1 E * 1 
"_—_ | 6 | aol e 
We” 3 y FJ Y 1 0 fl _ 
a 2% „ * F 5 R 6 Pb; * 
1 — * > 
4 822 + ö 1 9 „ 0 * 
F # 


e et den Or ink 
g ; . * 5 * * % IP 2 ay ©; + + us.: 
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e 3 8 
n ES 


18.5 | oo 18. 6 


| 0 #1 . f 1 15 ; ' : Ms | ; | 
925 : [ 222 a7 W 2 
185 a 5 ee eee ) 


NO . 26 e . 15 
1 N a. be 5 — 1 14 5 8 
een, 5 


, ; . a : Y #3 $4 ri 
2 > . F 6 5 9 * 1 ; 1:4 2 | 8 f 8 / 

” F 8 4 4 Wa e 

" : : : 4 ” ” 


n STY} UE p04 {a Db EIS WY en DYE Ry 3 Oey oe on 
18 +: 2 721 52 5 
The operation bye Gunter 8 ſeale and the tiding rate. the ſame 


as above. © 


If the two ends of a plank differ | in breadth, add them, and take 


1 half their ſum for a mean breadth. 


If there be a number of planks of the I n * 
one of . and multiply the content by the number of planks. 


Es. 3. If a Pak be” 9 inches broad, how many inches i in n length 


will make a foot ſquare? | 


bengch that make a dere foot: Take this gs in the 8 + % 


ET = — 2 — —— —U—4öä—ͤ 
e | . 5 . . ; Ls B. a . N B. | 44. ff 


9944016 inches in length. 22 


Hence: is conſtructed the; 8 WOK, 3 row many 


inches in 8 make a ſquare foot, at ny breadth, not exceeding N 
; 40 inches. Ws 44458 Ac 7 | 


— 


The uſe of 85 table is N Lock for the breadth af the 
ard or plank under B, and under L you have the inches in 


ſes. 


cp. XIV. 'BO A R D and FT 1 M B E R. 1097 


; ſes from a ſcale of edel and run that extent flak the board, 
from end to end, and you have the number. of ſquare feet that 

board contains; or you may, by this means, cut off from that 
N rt * number of ſq uare feet required · 


MORE EXAMPLES. 


Length. +1Breadth. Content. 
Feet. Heber. 65 e 
| r 


„5 & > 


N 


22 Wi. 7 20 } 


© Timber. 


1 To aſa. tabs! is to 15 the lit content of. a 7 paral- ; 
| lelopiped, Prue, or cylinder. See Prob. 23. We and 2 5. 0 | 


Equal fquared Timber. Ty 


By equal EAT" timber is meant, ſuch as is in \ the form of a 
parallelopiped, whoſe baſes are equal ſquares or rectangles; and 5 LD 
: 10 ſolidity is found PR 11 uG the area of the bale SY the 7 9 1 
: 1 ns 1 


1 „ 4 1 87 a piece 5 8 4 inder 18 PR long, the ide of 6, 
; the Tore baſe being 1 5 TOs how many ſolid feet? 

1% LG" | 4. in. : 
15 „ e bt 3 


— 
Wi 
— 
0 


e OG 125 5 „„ „ 
e Anl. 28 feet, and half a quarter. l 


3 i ibend af edi by 144, you may divide by the ehen dt 
parts 12 * 12. Or you may reduce the length to inches, and then 
divide the * by 1728, or by 12 X 12 * 1a,” | 


"FP 3" - 3 


9 9 * ” 82 . 
— . : 


598 | BOARD "ls"; TIMBER ren In. 
In n by feet and zuende rnllead of maiphing by 18, 1 


multiply by the en parts 9 X 2. 


By Gunter's gal, 25 wr J 24 oh TT Au 


{Extend the compaſſes from 12 to 15 inches, the ſide of the 
ſquare ; and that extent twice ſet will teach from the length 18 


feet to the ECP 28 feet, and ſomething, . 


3 the ſliding Rule. „5 


Set the N in feet on the flip to 12 on the girt Une, and: = 


gainſt the fide of the ſquare 15 inches, on the girt line, you Wee 
the anſwer on the ſlip, 28 feet, and ſomewhat mere, 


h Example 2. In a piece of red de 32 3 br, 18 


inches thick, and I4 feet 6 inches Jong, how mary. ſolid Foot ? 


LAG, 22 = 5 1 5 | 25 hy zn. 7. Ex) 15 F 
=> e 
. IT. 
14.5 i 0 
— . 14 6 
2880 — 
2304 „ 
. 2 
| 144)83 52.0( 58 feet. tg » feet a 


The operation by Gunter! 8. hate ON the fidiog ao is aki ſame 
as above, only the ſide of a ſquare equal to the area of the baſe 4 
muſt be found, by extracting the ſquare root of 576 = 32 * 18, ix. 


24; or it may be found by dividing the extent between 18 and 32 
on the ſcale i into two equal parts, and the middle point will be 24, 


„ hC ſide of the {quare ſought. But on the ſliding rule, ſet the 
lines C and D even at the ends; and againſt any {quare number 


on C you have its {quare root on D. 


Some perſons, of inferior ſkill, add the depth and breadth toge- 5 


| ther, and take half their ſum for the fide of the ſquare, But this 


method is falſe; and if the depth and breadth differ widely, the 


Frror thence reſulting will be conſiderable. In the above example 
32 +18 = Fo, and half of 50 1s 25 for the ſide of the ſquare ; and 


25X 25 =025 for the area of the baſe ; which multiplied | into the 


5 length, would give a product by far too ret... 
3 ige 1728, the able WHO in a ſolid foot, by the area of 
iu. 5 0 5 the 


hap. NIV. BOARD md TIMBER. 5 


the baſe in inches! we the e quot will bs: the inches i in in length that 
make a ſolid foot. 
The above rule! is Sentra, and extends to nber of all ſorts, 
that is of equal breadth and thickneſs from end to end, whether 


the baſe be ſquare, triangular, multangular, or round. 


Hence is conſtructed the following table, which ſhews bow many 


inches in length make a ſolid foot, the fide of the ſquare, equal to 
64 the area of the baſe, not exceeding 30 inches. 


\ 


— 7 T EI IT. Le TETT 

| 111728 LN 252.76 

2 432 2004.32 2612.55} _ 
192 2113-92 || 272.37 
108 223.57 2802.2 


233.26 2912.05] 
12 | 2413 3011.92 


69.12| 
48 


The uſe of the table is plain. Seek the ſide of the ſquare, equal | 
to the area of the baſe, under B; and under L you have the num- 


ber of inches in length that make a ſolid foot. Take this length 


from a ſcale of inches, and with it run the piece of timber from 


end to end, and you have the number of ſolid feet it contains. By 
this means too you. Ty; cut off any number of ſolid feet defired. 


CC F 
8 | hg.” 


| Unequal Jquared timber. ne 


By . 3 timber, is meant any piece of l tim- 
ber whoſe baſes are une qual, whether they be ſquares or rectangles; 
and ſuch are moſt timber trees, when hewn and brought to their 


e the root-end being generall y groſſer than the other. 
The uſual cuſtdmary way of meaturing ſuch timber is to take 


the ſquare or rectangle at the middle of the rom, for a mean , 


aud then Pacers as dt above. 


jo Example 1. Is a piece * Gries hs 20 "feet wet N "TI | 
of the ſquare baſe at the greater end is 25 inches, and at the leſſer 


end 9 inches ; How: many feet of timber are in that tree? _ 


P78 n 
. 17 the fide o the ſquare — 
33 in e . e ITS 0; 
2 TURE | 20 
3 - Feet, 


\ 


v \ Sa = » Aa _ " 
Narr 9 


- "da. 
P | * | Ex | 1 
p 4 | van vn 

. 8 4 1 ” % 


2 


4 - 
r 
\ 


* 
1 * - . — I * . 2 8 1 
. D 
: & „ 
. 
- 
% 5 = 
A — X R 
* *. £ r 1 5 = * 


* 8 
* 
1 
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1 Example 2. In a piece of timber 18 feet long, the baſe at the 
* greater end being 32 inches by 20, and at the leſſer end 15 inches 
be 10: How many feet of timber? 


432 1% * VVV 
"| 1» 5 e 

A , 2B 

1 3050 area of mean baſe, _ 


15  144)6480(45 Au. 


This e way is ; erroneous 3 and the greater the ce 
| Pete the two baſes is, the greater will the error be. But not- 
withſtanding this, univerſal cuſtom prevails, and purchaſers will 
accept of no other ſort of meaſure, I ſhall, however, here ob- 

ſerve, that a piece of unequal ſquared timber is the fruſtum of a 
Pyramid; and the content may be accurately computed 5 Frob. 26. 
e The former Pr Gone 1 in | this Toy follows : qe”: 


e g jo * 
J ( oO 
85 e 1 
1885 „ ee | 


. 


„ Bray e EE) 29866 Eh 
„ - Root, ED rae» oo Ig 
1 102490(320 ß 
%%% „% 


C 


e ad + hands 3 8 "vg : 


The cuſtomary way of meaſuring ſuch timber is, to ird the 
tree about the middle with a ſmall cord, and then take the fourth 


of” of this girt for the ſide of a ſquare, with which 8 proceed 0 


be E | Tay in ad timber. . ' 0 


ZE Run, 


; FO * | 
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Example 1. If a tree be 72 inches in circumference, or irt, _d. 
7 24 feet ong, how many feet of timber are in it? 


- 


. 
it 7; i. TM — 1 o — 
i -— uh" : ths Sad 
L . 1 0 - 
1 . % 
: 1 3 * 8 
722 * * * 8 Bow 1 ow” 
6 . q 2 0 4 . * * . 
5 e A q "A 
— — * . TTT — mA — — —  — — 
* 2 — on” 


Wo fourth of 72 18 EE F. in. 
C 
5 oh 0 EE iↄ 5 
Area of the baſe 324 1 0 — ö 4 
"4 1296 of 
4 648 48 
1 3 6 
240777654 Ak — 
| 54 


oO TP 2. * a piece ot 9 95 38 be 54 e in irt, and. 
22 e 6 inches long, how many feet are contained in it?? 


'F of 54 1 . u. 1 Sf 
11 
45 62 „ 
91125 | — 
; 36450 „ 
ES „ 6 


2 05 476 Af. 8 8 7 6 


/ This cuſtomary: way is falle and erroneous ; for if the circum- 
ference of a circle be 1, the area will be. 079 583 now the fourth 
part of 1 is . 25, the ſquare! whereof” 18 .062 5, 1858 is conſidera- 

bly leſs than the true area. 7958; and conſequently the ſolidity 
by thus computed will be conſiderably leſs than the true content. 
| But this cuſtomary way, falle as it is, being eſtabliſhed by long 
5 practice, is univerſally received, and merchants will not purchaſe 

timber at any other meaſure. _ - ; 
I ſhall here, however, ſhow bos, the e168 content may be 


5 found, by working the former LEE in a that will give a La 
| i 2 7 er. | . 


TW YO ; I . ' p 
* 1 


x JE Ba "x 
„„ 


6 BOARD ad TIMBER Fart In. 


e ug e up, af e 
. — rae. 


2 e 
270 . 1 oy 
v 2916 e Fret. 
„ gpg a". 


23328 | True content 36. 2 1 
14580 Falſe content 28. 8 
26244 e 
Ze 20412 „%%% TE Fo Error 7.78 : 


Carriedup, 232.05 528 . 0 


Round timber 3 PIER) * 4 i inparing 3 


L The cuſtomary way of meaſuring tapering timber is to divide 
the tree into parts of eight or ten feet long, and then take the girt 
at the middle of each part, by which, as taught above, is com- 
puted the ſolidity of each Part, and their ſum is the ſolid content 


3 of the whole tree. 


Example. A tree 20 feet in . 18 Seidel into two parts, bach 
10ö feet long, the middle girt of one of the parts being 64 inches, 
and of the other 36 inches : : How _—y cubic feet ok timber e are in 
5 me TOO 8 5 8 
5 of 64] is 16 : WE x 2 x of 36 i is IY 
1 0 5 2 60 
ns 3 ER CR ey 


„ EO aq 

2560 

$10 1 

„„ ee feet. a 
o RC ORG - 


Chap! XIV. BOARD ant TIMBER — 603 


lt way of dividing ae tree into parts is far more accurate 
than working by the middle girt of the whole tree; and the ſhorter 

K the parts are, the nearer the truth will the anſwer be. - 
But this way of meaſuring has been ſhown to be erroneous when 

the baſes are equal; and it is fill more ſo in timber that tapers; 

and the more tapering the tree is, the greater will the error be. 
The truth is, a piece of tapering timber ought to be conſidered 

as the fruſtum of a cone, and the Tolidity een a the: direc- 

tions given in Prob. 1185 


— * 

3 2 3 82 1 4 ; 4 

< rp 8 * — : & 3; 2 
— * Ss its 1 


« 7 5 | 


MORE. EXAMPLES. 


| | „ 4 5 the irt. A ns 
e Feet. Inches. Cubic feet. 
27 e 68.9 
VI; 8 


My defign | in this place i is not to explain the principles or prac- 
tice of gauging at any great length, but only to give the reader 
ſome general notion of that art, ſo as to enable him to find the 


content of auy common caſk e or veſſel, or of A ciſtern, or floor of ; 
5 malt. 5 


NP N G . . 


'To find Geib, 8 and gauge. points, with their uſes. 
282 cubic inches make an ale-gallon. 
231 cubic inches make a wine-gallon. 
2068.8 cubic inches make a corn-gallon. _ 
2150-42 eubie inches make a corn or malt buſhel.” i 


The | numbers, PE 282, 231, 268. 8, 21 50.42, are * . | 
toes 35 and if x be divided by theſe, the quots thence ariſing will be 
dhe Equivalent imer as exhibited 1 in the following wie . 


"Tan LE I. Tor 5 W : 


Be | 1 _ Wulnphers | 


6 282 A. G. 1 AG: 5 25 
231 W. G. 004329 W. G. Ns 
| 268.8 C. G. 0037202 C. G. 8 
1 21 50.42 M. B. ,00046502 M. B. „ 


. 1 the cubic inches in apy, veſſel be divided or multiplied We theſe 
| diviſors 


6%%¼ ¹.⅛U d UG en e en 
diviſors or multipliers, the reſult will be ale-gallons, wine-gallons, 


Again, if the ſuperficial inches or area of any right-lined. figure 


be divided or multiplied by theſe diviſors or multipliers, the refult 


will be the area in ale or wine-gallons, &'c. ; that is, the number 
of ale or wine gallons contained in the fame at 1 inch deep. 


Ex. Suppoſe a plain figure, in form of a rectangle, 232 inches 
in length, and 64 inches in breadth, what 1s the area in ale, wine- 
| gallons, Wc. = pg ee] e 8 . . 


232 x 64 = 14848 area in inches. 
1 Zy diuiſion. 
282 914848 (52.652 ale-gallons. 
231 J)14848(64.277 wine-gallons. 
2868.8 14848 58.35 corn-gallons. 
2250.42) 14848 6.904 malt-buſhels. 


To By multiplication. 77 

14848 . 003546 = 52.651 ale-gallons. 
14848 K. 004329 = 64.277 wine-gallons. 
14848 K. 0037202 = 55.238 corn-gallons. : 
14848 X.,00046502= 6.904 malt-buſhels. © 


But for circular areas another ſet of diviſors and multipliers 


muſt be obtained, in the following manner, vi. . 78 5398 is the a- 
rea of a circle whoſe diameter is 1; by which, if the numbers 282, 


21, 269, 2150.42, be divided, the quots will be a ſet of divi- 


area in ale, wine-gallons, Oc... 


ſors. And if. 785398 be divided by the ſame numbers, vz. 282, 
231, Wc. the quots will be a ſet of multipliers, as in the following 
table : FTA CE eg i Eo pr 


| TasLE II. For circular areas. | 


Dior.  Multiplers | 


-/ "44075 AG. [002589 A. GG. | 

+ 204.12 W:6; 1.003399 Wit, | 7 
„ „ „„ t Ge. Or 1 

12738 M. B. . 00036523 M. B. 


If the ſquare of the diameter of any circle be divided or multi- 
plied by theſe diviſors or multipliers, the reſult will be the area in 
ale, wine, corn-gallons,. or malt-buſhels ; that is, the number of 
ale, wine-gallons, Oc. contained in the {ame at 1 inch deep. 
Ex. Suppole the diameter of a circle to be 72 inches, what is the 


72 


Gap. „„ ES Ho 7 
n * m= = 5164 the ſquare: of the diameter. 


By Div hon.” 


© 359-05)5184(14-438 ale-gallons. | 
294. 12)5184(17.62 5 wine-gallons. 


342.24) 5184(1 5. 147 corn-gallons. 
1 51840 1.893 malt-buſhels. 


By Multiplication. . 


| 5184 X 00278 5 = 14. 437 E e 
5184 X .003399 S 1.620 wine-gallons. 
5184 * 002922 =D 15.147 corn-gallons. 
© 5 5184 X <00030523 = 1-393 ATURE. 


If this area in ale, wine- gallons, Oc. of an i ellipſe, be required, | 
ma the greater and leſſer diameter together; and then divide 
or multiply their product by the diviſors or multipliers for circular 

areas; and the reſult will be the area of the ellipſe in ale, wine - 

: gallons, Oc. 1475 

__ » Gauge-points, are the Gilles of ſquares, or ke damaters of {2:1 

whoſe content, at 1 inch deep, is one gallon, one buſhel, Oc. and ; 

_ conſequently are the ſquare roots of the diviſors exhibited i in the 

two preceding tables. Theſe gauge-points are marked on the 

ſliding rule, for 1 the ee by that inſtrument more gi 
; _— and are as follow :, | 3 


3 


27 | ee for Trae. Tuage-ponte for circular a | 1 
16.0 f, | ugg. . 
9 5 39 C 6. e "x8; | wb C. +. 
Wt 37. NM. B. e ee t 3 5 1 


7 * a — 


The way of uſing theſe gauge points will appear in i what fol 5 
| lows : 


33 oy R 0 2. "a7 EY „ 
N re find the content in x ale, v wine- gallons, G. of any parallelo- | 
4111 R v gfe E. 


= Find the ſclid content in inches, 55 a DUTY ihe three 72 
menſions continually; and this product, divided or multiplied by 
the diviſors or multipliers in Table I. mill give the content in ale, 
wine-gallons, G. 3 
Or, Find the area Re hs We” in ale, ns) PY by 
Prob. 1 .; and then multiply that area 88 the height or depth. 15 


- 


_— 
—— — —— —ͤ—ͤ— ——ꝛ —— — — 9 ** 


1 


605 6 K UG NN Furt Ul. 
Ex. Suppoſe a parallelopiped, trough or ciſtern, to be 81 dies 


long, 25 inches broad, and 26 0 985 Required the content 


in ale, W nog &c. 


OT; 282 5526880186. ale-gallons. | 
25 231 932650022). 5 wine-gallons. 
— 22 150.42) 526 500 as oy malt-buſhels. 
= 408-33 
| 162 5 Or ts 
Area 202 5 8 = 282)202g(7 18 
26 
— And 1718 * 26 = 186. 68 ae lan, b. 
121 50 | 1 | 
4050 
502650 


| 9 the 7 Rule. 6 
In order to work by the ſliding rule, you muſt find the fide of A 


| "Friar equal to the area of the baſe, by extracting the ſquare root 
of 2025; or, by the rule, thus: Set the lines C and D even at 
the ends; and againſt any ſquare number on C, you have the root 


on D, which i in this example is 45; and accordingly, 
Set the gauge- point 16.79 upon D, to the depth 26 upon c, and : 


5s againſt the ſide of the ſquare 45 upon 9 you have on C 186. 7. the 


Content in ale- gallons. 


The operation for wine-gallons, malt buſhels, os, is the ſame, 


2291 uſe the proper i 


P R O B. III. 


'To 6nd. the” content in ale, wine- Lats Oc. of a veſſel whoſe 


baſes are fimilar and ! but N 80 the froſtrum ore a 
Fi, 155 | 


RY; LO 


Find the” ares of . baſe, and a f mean x proportional 3 75 


them, and multiply the ſum of theſe three by one third of the 
depth or height, and the product is the content in cubic inches; 


which, divided or multiplied by the diviſors or multipliers * 


Table I. gives the content in ale, wine-gallons, GC. 


. Suppoſe a "ger hols baſes are earl, hs 15 of 


| the greater baſe being 100 inches, and its breadth 70 inches, the 
length of the leſſer baſe 80, and its breadth 56, and the depth of 
the veſſel 42 inches: Beanie the content in ale 1 1 8 


Co. 
10⁰ 


eh GANG us 4 
| 100 X je S 5000/7 h 
80 X 56 18 | 


2000 X 4480 = le whoſe 
Mean proportional 5 


n 8805 is 4 ' 


A third of the depth | 14 0 | 
6832 333 
1 e | 


483007 28064) 94 ale-gallons. 
ieee 5.25 wine. gallons. fn 
By the ine Rule. 


| Set the gauge · point 16.79 upon D, to 14, one e third of the a. 
on C; and againſt 130.7, the ſquare root of the triple mean baſe 
. x7080, upon D, you have on C 847. 94, the content 1n a ale-gallons. 5 


5 r R O B. Iv. 
'To find the © content of a eylinder : in ale, wine-gallons, Ge. 


OD 9 E. 


5 ' Multiply the ſquare of the diameter by the depth or beide ad. i 
5 divide the product by the diviſors for circular areas in Table II. 


. + Rar Suppoſe the 7 e 2 7 a cylinder to be 86. 5 3 10 | 
= the height 90 inches : : NS: its content in a e, wing-gullous, 


1 IE . 
359-05) 30b4$6(8 53.52 8 RY 
294.12) 3064560104 1.94 wine-gallons. 


Te * 38) 3064 56( 171.92 malt-buſkels. 


by - By the Ailing Robe. 93 
Set oh proper gauge · point on D to the depth on n C, and againſt 


= the diameter on 1D 70 have the content on C. 


P R O B. v. 


| To find the content of a veſſel i in the form of the e fruſtum of a ; 
cone, in ale, wine-gallons, Oc. e 


«0 EE, 


5 4% This may 7 done, as in Prob. 3. by n 4 the fork of the 
areas of the two baſes and a mean proportional, by the third part 
1 the depth, but” more eaſily 1 in the following manner: % 
No 


” . — 
* äZU—ę —äF4E . — — — 
a — Ar ee 
— era - 


— TE TITER — — 
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To the product ot the. two, diameters add one third part of the 
ſquare of their difference; that ſum is the ſquare of a mean dia- 


meter; which multiply by the height or depth, and the product, 


divided by the diviſors in Table II. gives: the. .content in a le, wine- 
gallons, Ofc. ik | G 


Ex. Suppoſe the r ted * & C We the leer * 


= meter 19 inches, and the height. on inches: 1 mer 1 content 
in ae, wine-gallons, — ed ou : | 


56. 5 * 19 Ly 207 3 5 produc i the deren. £ 
19 tolle | 7745 


W 


Dic. 37-5 x 37:5. 14008 5 ſquare 1 their difference. 
i ie b eee 8-6 


ö i 2 ; ; ft 33 14 Fi 1073. $5 ada Wo or 8 er 6 7 75 
0194-218 01-30 1105 Ark TE 
I 1542.5 5 3 of a mean diameter. Po 8 


; * 1 
2141 ie, 7 1 . # . * NF : v Kt 5 
— 


+ » 


CC 
#7... 1 #4 a 


„ 


Ky 339.0 9 > Meek 95.4 „f 
294. 12)95519.50( 325.1 wine-ga Fes le „ 
Wr 5084. wa” Laos e 


* wag bg kay K : 4 "1 4 * 5. 
Nie. | IN Aire ap 4 | 
rut Ibo gh, bo. 20 316 2013 ' g9i0qQ1 (1 5 


one B the fling Rule. 2 9? de A en od 
Set the proper gauge-Point on D to the depth on C; and EN 5 


39.27, the mean dir meer or ſquares root of 42. 2 5 on D, you 
have the content on U- la $2.87 6 0 


Gaugers uſually inch all ſack vellds; "x chad is, they: compute the 


content at every inch; deep; and enter theſe contents in a table; 
and when they come to ſurvey, they have only to take the depth, 
and by comparing the -wet tyehes. with the 1 they have * 
content by . VVV [ e 


5 95 885 + 05 
To find the, rip « of al of a tun. . Fer 


The 46s or fall af a tun is hats the veſſel is for a | lirtle . 


5 ning, for conveniency of cleanſing, there being a plug hole at * 
f 0 the waſh to run off alt. 


- By- this poſition it will happen, that the liquor will 2 to Ee on 


one ſide, when the bottom is but juſt covered at D on the other; 
and When ow 8 8 riſes to B the * ABG will be empty. 


Now, 


4 


i | BGA i * | . 


Chap. XIV. (A UG 


Now, if the content of the empty part 
the content of the whole veſſel in a 2 5 en che v re- 
mainder will be the content of the veſſel in this oblique poſi 


It is alſo required to find how much liquor will cover the bo! t m, 


or fill the EE D c Bs 
5, Inches. 
1 re the OY AB = 48 
5 the diameter D E f 
eee © diameter GH 8 
"the iameten FE 2.1 
the — A Lg 17.46 
the height e 15:53 | 


The conteiit of ih ble tt tun in a a perpendicular poſition, found | 


by Prob. 5. 1s 90+ 2 , e „„ 
To find the content 225 the part / A B 6, obſerve + the following 
wle. 13 5 0 


To the ſquare of alle 3 A B 48, pus one half of the 
product of the {aid top- diameter A B and bottom- diameter GH 


45.5; multiply this ſum by the pe ir in Tab AL 17.463 and dis 5 5 


vide the product by triple the divi 


rs in e 1. vi + by 2298 5 
for ale, and by 882. 36 for 1 wine. Hf os 


ee of A B 48 Wo 2304, and; A B 48x G H Fs 5= = -2184 
* of 2194. =1092 


— — 


1 : 3396 X 17.46 SR 
(2077-1 5) 58294. 160 $4-12 ale-gallons. 


Tun's content 342.2 A. G. 
Content of A BG 54.12 A. G. | 


Remains & B C D 288.08 A. 8. 


To gad bow much liquor 1 will cover the + bottom, or M1 D Ct E, : 


. work as follows : 


* 


0 FY ſc quare of che bottom- MORON D 0 40, Ja | balk the 


; RO of his ſaid bottom-diameter and top-diameter BE 42-2; 
multiply this ſum by the perpendicular height no 15.53, and di- 


vide the product by triple the diviſors in Table II. vis. N. 77. 1 


for A. G. and 11 882.36 for W. G. 


o n . Ae 
4, th» es ta Pt * * * 


"Y 


| 
0 
ö 
| | 


= 


the depth being 42 inches, take the 


* : 9955 | | \ „ x | 
„ ‚ @ Ag TT N 6: Part III. 


- Square of D C 14 =16 nan: DC 17 x1 . E 41 1. X e 
3 of 12 877 = 842 


* — „„ Wh ed FROG 


2442 * 15:53 = = 37924: 26 Oy 
1057.1 $)87924-26( 35-207 ale-gallons.. 


If the frutum of a pyramid ſtand. reclined, inſtead of the divi- 


ſors aſſigned above, you muſt uſe the triple of the diviſors in Ta- 


ble I. vis. 846 for 52 and 1623 f for Vie che reſt o of the work be- 
ing the ſame. 


if 


P R 0 B. iI. 
To gauge a copper with a ring « crown. 


Take the A b os 
Extend a pack-thread over the middle from. At to B. 
Set one end af a rod in C and D, and move it forward and 


backward, till you find the ſhorteſt depth E C and G D; Os. in⸗ 
Read of a Tod, you may hang a plummet. 


Next, ſet the end of the rod . the top of the crown at o, and 


yon have Fo, which kubtrated from E. & leaves m C the height 
5 of the crown. 


E G is equal to c D, the n at the bottom. of the croun, 


the and the diameter m n may be meaſured. 


Non, ſuppoſe te dimenſions thus taken to be 45 follows : 33 


Fb we oo oa, A agt Inches. | 
EC / Ä 
Fo 42 e RL 7 CD. =64. 
mc N Eb Eb: - mo 865 


Newt to 5 Gd ts content of the he cope from the crown upwards, . 
meter in the middle of eve- 
ry four, or of every fix, inches, (the more diameters you take the- 


12 . and inſert theſe diameters in the ſecond column of the 


following table. Then, by Prob. 1. find the areas of the circles 


anſwering to theſe diameters in ale-gallons, and inſert them in the 


third column; and next multiply each of theſe areas by 6, and in- 
ſert the products in the fourth column; and their ſum ill be the 
content of AB mn; that is, ſo much as. the copper will bold af- 


ter the crown is covered. 


The crown is to, be 1 94 ! T ED as the fruſtum of a 3 and. 
its content, by Prob. 29. will be found to be 28. 7.5. ale-gallons. 


But the content of the crown may more readily, and with ſuffi- 
cient accuracy, be found as follows: | 


WY) diameter C D' 1s 64, and the area to this diameter is 11 1.408, 
nien 


14 | | „ 
Chap. XIV. G A v 8 Fx, 61 
which a by half the height oft g crown, vi. 2.5, and the 
product is 28.52 for the content of thè crown. i 
The content of the part mn D C, conſidered as the fruſtum of | 
a cone, will be found to be 57.935 gallons; from which ſubtract 
the content of the crown 28.52, and the remainder is 29. 415 Bal. 
_ the quantity of OM __ wn * cover the crown. 


Port 175 den * 8 Treas mn "Cantor. 
' of the | „ ale gal-, every | 
r n. I 6 incbes. 
| 6 | 953 | 25-2945 | 151-367 | hy 
8 90.1 22.6095 '| 135-657 | 
7-0: 85.0 | 20.1223 | 120.734 |. 
6 |] 80. _ | 19.8246 | 106.947 | 
6] 752 | 15-7499 | 94-499 | 
8 y05$ 123.3630 | B45 5 
e — 22.791 A 
„ 765.4510 
J0o juſt cover the crown 29.415 
Es of the « copper RS EE 866 s 


93 R 0 . vi. 
To gauge a cake. 


The Sodiog hs content of vals i is a diffeult part I gauging, 5 
the ſhape of caſks being ſo different, that not any one rule will 
ſerve for all. Gaugers therefore commonly diſtinguiſh caſks into 
four forms of varieties, vi. i. Such as reſemble the middle fru- 
ſtum of a ſpheroid; 2. The middle fruſtum of a parabolic ſpindle ; 
3. The lower fruſtums of two equal parabolic conoids; 4. The 
lower. fruftums of two gue cones, 8s repreſented 1 in fig. 1. 


1 The utmoſt Has in the 3 which n the ſtaves as 
very much curved, or arching, repreſents a caſk of the firſt form; 
and is conſidered as the middle fruſtum of a ſpheroid, being the 
moſt capacious ſort of caſk, or what will hold more liquor than a 
_ calk of any other form. 
2. The curved line next to ihe utmoſt live 1 a caſk « EY 


the ſecond form; and is conſidered as the middle fruſtum of a pa- N. 


rabolic ſpindle, being leſs capacious than the ſpheroid. 

3. The third curved line repreſents a caſk of the third form, 

which is conſidered as the lower fruſtums of two equal parabolic 

conoids abutting upon one common baſe ; and is leſs capacious 
than any of the two former. 

WW T e innermoſt line, which | is 8 fraight from bung to 

4 2 ' head, 


8 1 0 8. Part III. 


; head; debts a caſk of "0 fourth form, and is conſidered : as 
the lower fruſtums of two equal cones abutting upon one common 
bale, being. of all ſorts of caſks the leaſt CAPTIONS. 


y * 


Nation rules are uffigned i in books of gauging. for aſcertaining 
the contents of theſe caſks, but the moſt eaſy and practical way is, 
to find ſuch a mean diameter as will reduce the. propoſed caſk to a 


cylinder; and this may be done pretty accurately as follows: 
Multiply the difference of the bung and head diameter by 5 for 


_= Ae Grthe by . 65 for the ſpindle, by .6 for the conoids, and by 


LE 


or the cones, and add the . to the h e and 


g ſum 1 is the mean diameter. 1 


2 Suppoſe the hulk Camel bs i 32 uc the head 
diameter 24 inches, N88 the 2 5 49: inches; ; the content in _ 7 


OY 18 err 


The difference berween the bung and 1 diameter i 15 8, and. 
We | Mean diameter. 


X.7 =5.6, and 24 +5.6=29.6 for the Pheroid. | 
X.65=5.2, and 24 + 5.2 =29.2 for the ſpindle. 
*. 6 =4.8, and 24 +4.8 = 28.8 for the conoids. 
*. 5 5 = 4-4, and 24 + 4.4 = 28-4 for the « Cones. 


The content in ale-allons, Grid by Prob, 4. follows 5 | 


. 

29. 65 X 29. 6 * 00278 5 * 40 297.6 for the ſpheroid. 
209.2 X 29. 2 &. 002785 X 40 94.98, for the ſpindle. 
28.8 x 28.8 X. 0278 5 X 40 92.4 for the conoids. 

5 25 4 X 36,4 X __ 5X49 = 89.8 5 for be cones. 


- Ms. the Ya Ride. 1 


t ah et upon D to the length of the enk upon c; 
and againſt the mean diameter on D you have the content upon . 
It may not be improper to obſerve here, that however geome- 

trical and accurate the rules for caſk- -gauging may be in them- 
| ſelves, yet the content found by them can on come near the 
truth, becauſe caſks have only ſome reſemblance, but do not an- 


fer exactly in ſhape, to the form deſeribed above. 


Hitherto we have conſidered caſks as quite full; it now remains 


to point out a method of finding how much liquor is in caſks that 


are not full. This is called ul/aging ; the quantity of liquor in the 
Caſk being the ullage; which, ubtracted from the content of the 


whole caſk, leaves the quantity that would fill the empty ſpace, or 


vacuity. 


Now, the caſk may either be ſuppoſed to lis with its axis perl. 
jel to the horizon, as repreſented} in Pl. 4. fig. 2, or it may fland 
che upright, 


#- 


{| 


x LY” * . 

17 : C 4 

4 . 4 N NY G { 
2 — 2 
* * 


upright, having its axis perpendieulll 46 the been; The for- 


mer of theſe cales we ſhall conſider in the firſt place, and the lat- 


ter afterwards. And in both caſes the rules ſhall be adapted to 


the ſpheroidal caſk; becauſe, in the r of reite; moſt calks 2 


are conſidered as ah. 


It is uſual to find the ullage by means of a table Tx ned 


ſuited to a cylindrical caſk; but as every one may not be provided 


with ſuch a table, we ſhall here aſſign a rule for finding the ullage, 


and that pretty Necurntely, e any 9 as s follows: 


N V L. E 


Divide they wet X Indies, 7 taken at the Yanks, by the bung-diame- b 


ter; and if the quot exceed .5, ſubtraCt .5 from it, and add one 


fourth part of the remainder.to the former K* and then multi- 
the produdt 1 Ine 


ply this ſum by the content or the whole ca 
ullage. 
But if, upon FEY the wet Inches by the bung-diameter, the 


quot be leſs than . 5 ſubtract the quot from . 5, and from the ſaid 
ourth part of the remainder, and then er n 
. laſt remainder by the « content of the whole caſk. 


quot ſubtract one 


EXAMPLE. 


ne 5 e Be Inches. ; 
— ng po "Lonath 8 32.5 | 
Suppoſe the dimenſions of the given | . ee 8 ty 


alk to be 8 5 5 Dry | | 10 


en BOM res 


oth wo”. 
9, 7741 


— 7 77 ſum. 5 1 
And 2, 7 5: 37 = 54: wonkobgh ale-gallons. 


and the remainder will be the quantity of liquor that would fill 


the vacuity. Or, find the content of the vacuity thus: Divide the 
dry inches by the bung- diameter, and then proceed in all Teipects ; 


as you did in finding the ullage. 


; quantity of e 1 it contains may be found by the OY rules: 


1. Find the Gassetel D F at the Napa of the liquor, by lavide 
wh rulers on different ſides of the , and at the height of the 


Content 75. 37 A. G. WE 


Suberec the ullage 54.4 from , ; 37, the content of the 5 


If the caſk ſtand on end, as repreſented in Pl. ki fie. 3. the 


liquor, 


4 
. 
\ bY 
* * 


| . hs 
: ht Oh 


Part III. 
| 5 liquor, & as to be par el; 1 then meaſure the Elance between the 
| | rulers, and from it ſubtract. the thickneſs of the ſtaves on both ſides. 


. To twice the ſquare of the diameter D F add the ſquare of 

thi ee, L M, multiply the ſum by the wet inches, and 

1 divide the product by the triple bf the diviſors, for circular parts, 
vix. by 10775 5 for wann and by 882. 360 for e 


EXAMPLE. „ 
Lachen. 


| 5 5 (Lengt ch BG 1825 1 
** I Bung- diameter HI 27. 
| . the di- = Head- diameter L * . { 
menſions to be b E & * „ 


Diameter DF ie 
Content of the caſk 59.95 A. G. 


of 25 6g x26 1482519666 


| 1 80 | 
OBE wet inches a 5 
| 5 . 9 
es : 


WE, 2977 1 r G A. 7 


Wanted to Gl the caſk 4 * 


=: Ik; you . with ths dry inches, the aſc ain 6e the ity 
6 „0 1 that would fill the vacuity; which, ſubtracted from the 

FContent of the whole caſk, walk Re the Se vt N in the 
| enk. ©; 880 


„ 


. 0 B. M. | 
To gauge Malt. 
* U L E. 


lt 25 malt be in a F or "Top on. A 4 Frag! in a \ reflapgylar 

: Goat, find the area of the baſe in buſhels, by multiplying the 
length into the breadth, and dividing the product by 21 50.42; 
then multiply this quot by the mean depth and the product 1 is the 
content in buſhels. = | 
If the baſe be circular or . 5 7 the a of the dia- 
2 or product of the two elliptical Wersten, by 2738, and 

HIS the 2 by the maar — bn br 

FEES XJ 


Chap xiv. G AU 6 1 


Ex. 1. There is a ciſtern, whoſe lohn 8 inches, and breadth 
54 inches, and the mean depth 43. 6 W a Required The con- 


tent. 


84 * 4=4 136 And 21 Fete 800 2.10 7 
And 0555 X 43. 6 al 9 65 Pultets | C 9 . 
Ex. 2. There is a malt- floor, whoſe PS is 24 5 1 Ak the 
| breadth 184 inches, and the mean, depth, 5-6 inches: dee the 


content. „„ 
245 * 1842 24 5080 And 21 Sega bead 
And ee Are ae OUT: 


CY % 1 
"= 


| y tbe ſliding Rule, | 14 5 e e 


Set the r on /the line MD to the length on i the Ui Na upon 
the ſlider; and againſt the breadth on the line A you have 12 
| content on the line marked B upon the ſhder. 


1 
« 1 4 als 1 9 1 3 * "IE { — 
51 : ; tf F 1 5 4 „ f p bs 5 Q 
L : jy ? : 4 7 5 4 : . bh 

3 +4 * . * Go * o #4 lp " 

„ 1 * 4 
+6 
T3 5 2 — 

2} bn 1 
N F * 
- £ 1 0 E * * 
> «x 2 « : I 
- 1 . 1 = l ; : 1 i - « 
. : 4 2 . * 
: x 4 7 1 
. — * 71 q 23 | 1 * 

FA 4 4 2 2 3 : 1 7 * . 

J * F 1 : N I 8 

+ #4 = N 8 7 4 0 , "SE... s | * b 1 
1 ” * 5 
* 

* * 

* bh \ 
„ * 
U 
— W n * sen ** fs # TY on —_— „ * — * _ — — — 
p & 4 0 * + 
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= 
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Direcrions to the BoorBinDBR. | 


| Place the plate of Napier $ rods to front page a on 


0 Place ths four mperalates at the end, in ſucceſſi ive 
5 ef and ſew them, ſo as that every plate may, when 5 
apenca out. be ur e the book, 


Books written ay ous —* A. M. aſd; or ee 2 by 
Joux BELL, and TLLIAM Caxkon, Edinburgh. 11 . 


1. BOOK KEEPING MODERNISED, or Merchants-accounts 


| by Double Entry, according. to the Italian Form; wherein the 
55 Theory of the Art is clearly explained, and reduced to Practice, 
in copious Sets of Books, exhibiting all the varieties that uſually 


occur in Real buſineſs. © To which is added'a large ArrENDIX. 


8 (Fourth Edition.) One Volume e the ſarne as the Arith- 
metic. wh 5 2 1 


£5 3 23S 


3. An INTRODUCTION to LATIN SYNTAX ; or, An 


ese of the Rules of Conſtruction, as delivered in Mr 
ER uddiman's Rudiments, without anticipating poſterior Rules. To 


which is ſubjoined, An Epitome of Ancient Hiſtory, from the 


Creation to the Birth of Chrift (Eighth Edition.) Price 28s. 


. RADICAL VOCABULARY, Latin and Engliſh; com- 


5 bending the moſt yſual Primitives of the Latin Tongue, digeſt- 
d alphabetically, in the Order of the Parts of Speech. To which 
is ſubjoined, An Appendix; containing Rules for the Gender of 
Nouns, and for the Preterites and Supines of Verbs, in Engliſh 


Proſe; as alſo, An Explication of the Kalends, Nones, and Ides. i 


"ag (Fourth Edition.) Price Is. 


- THE, FIRST FOUR BOOKS OF c. JULIUS SAR. 


COMMENTARIES OF HIS WARS IN GAUL; with an Eng- 


liſh Tranſlation, as literal as poſſible, and lar Se Explanatory os, | 


; (Fourth Edition.) Price 2s. 


6. SALLUST%s HISTORY. of CATILINE's CONSPIRACY, 


Aud the WAR with FUCURTHA,; with- an Foghth Tranflation. 


as literal as poſſible, and e Explanatory 3 (Fourth E . 
tion.) Price 28. Gd. : 


7, A Select Century of CORDERY's COLLOQUIES; with N 


0 Engliſh Trauſlation,. as literal as PEE: 7 N Edition.) 
„is,, 


8. A Brief SURVEY of the TERRAQUEOUS GLOBE: 


f Containing, 1. The Deſcription and Uſe of the Globes; 2. The 


Conſtruction and Uſe of Maps; 3. Geography, or a ſhort View of 
the Earth's Surface, conſidered as inhabited by various Nations, 
Cc. with Maps of the ancient Roman 1 and Modern World. 
3 * Edlen. ) Price 3s. 6d. Fs 
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